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Assisting maximum engine life 


and performance... 


Ultra Engine Control Equipment for new or existing 


aircraft provides comprehensive automatic control 


with outstanding accuracy and reliability. 
All Bristol Britannia aircraft are fitted with Ultra 
Amplifier used on Ultra Throttle Control Equipment 


electrically operated throttle controls. 
aircraft (Bristol Siddeley ‘Proteus 755° engines). 


ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON: W.3 Telephone: ACOrn 3434 


RADIO AND RADAR SYSTEMS ° AIRCRAFT ENGINE CONTROLS AND INTERCOMM CATA PROCESSING 
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Fairey Aviation Ltd., which has been 

sold to Westland Aircraft Ltd., was one of 
Fairey’s subsidiary companies. There are 

ten others. Their interests range from nuclear 


power stations to aircraft hydraulics, 


from guided weapons to aerial survey and 


from machine tools to motor cruisers. 
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ENGLAND Machine tools—three-dimensional electronically- 
controlled contour milling and other special 

Fairey Engineering Ltd. purpose machines, the most advanced 

machine tools in Europe. 


Nuclear reactor design—power reactor 

equipment for the new atomic power station being Guided weapons—research and development. 
built at Trawsfynydd, North Wales, by Atomic 
Power Constructions Ltd., the nuclear consortium 
of which The Fairey Company Ltd. is a member. 
Nuclear engineering—special purpose machines 
and equipment, aluminium and steel fabrications, 
finned fuel element cans and reactor components, 


Pilotiess target aircraft—the Jindivik 
(designed and built in Australia) for which 
Fairey Engineering holds the European sales 
rights and repair and maintenance contracts 
from the Ministry of Aviation. 


for the United Kingdom Atomic Energy Authority Aircraft hydraulic power controls—for the - 
and for the Civil Power Consortia. world’s leading aircraft including the a 
Experimental nuclear equipment and research Vickers-Armstrongs Scimitar, Fairey Rotodyne, 

—for the U.K.A.E.A. Hawker Hunter, Avro-Canada CF-100 and 

Control system engineering and electronics English Electric Canberra PR.Mk.9. 


—nuclear control equipment and special instru- 
mentation including nuclear magnetic resonance 
spectrometers and analogue computers. 
Petroleum equipment—fabrications in Piastics machinery—injection moulding 
aluminium, stainless steel and other metals. conversions and pre-plasticisers. 


industrial hydraulics—for forging presses, 
simulators and process tools. 


Fairey Air Surveys Ltd. 
Aerial survey of projects as far apart as London and the Kariba Dam, the Caribbean and Burma. 


Fairey Marine Ltd. 
Dinghies and speedboats, yachts and cruisers, launches and lifeboats—Europe's largest boatbuilders. 


Aeropliastics Ltd. 
Moulding, fabrication, design, and research, in every type of plastic material for every industry 
from shipping to electronics. 


AUSTRALIA Fairey Aviation Company of Austraiasia Pty.Ltd. 


CANADA The Fairey Aviation Company of Canada Ltd. 
Aero Surveys Ltd. 


BELGIUM Avions Fairey S.A. 


RHODESIA Fairey Air Surveys of Rhodesia Ltd. 


PAKISTAN Air Survey Company of Pakistan Ltd. 


COMPANY LIMITED - 24 BRUTON STREET - LONDON - W1 
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The shaping things ---- 


Who have years of experience in production 
and the ultimate in precision finish of 
machined and welded shapes from all types 
of heat -resisting steel and high strength alloys 
for many aircraft manufacturers, entitles 
them to say 


THEY ARE SPECIALISTS IN THE FABRICATION 
OF AIRCRAFT GAS TURBINE COMBUSTION 
COMPONENTS AND ANCILLARY EQUIPMENT 


A.I.D. and A.R.B. approved. 


BURNLEY AIRCRAFT PRODUCTS LTD 


FULLEDGE WORKS —- BURNLEY - LANCASHIRE -— ENGLAND 
Telephone: 31212 and 3203 Burnley (3 lines) Telegrams: “AIRCRAFT” Burnley 


REPAIR DIVISION BRITANNIA WORKS, QUEENSGATE, BURNLEY. Telephone: 4102 


Associated with RENFREW AIRCRAFT AND ENGINEERING CO., LTD. RENFREW, ONTARIO, 
CANADA 
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Where great things 


are done with 


Microwaves 


RADAR : Fire Control - Navigation of Aircraft and Small Ships - Automatic Landing - Missile 
Guidance + Transponders ¢ COMMUNICATIONS: Miultichannel Radio Links for telemetering 
sds Data and Speech ¢ VALVES: Klystrons and Magnetrons for 35/GCS and 75/GCS bands + Monitor 
x Diodes for 1/GCS to 35/GCS e INSTRUMENTS : Comprehensive Waveguide measuring circuits 


covering 6 to 75/GCS ¢ RESEARCH: Outstanding Research and Development of the latest techniques. 


COMMUNICATIONS DIVISION - RADAR DIVISION - VALVE DIVISION 
MICROWAVE & ELECTRONIC INSTRUMENTS DIVISION - RADAR RESEARCH LABORATORY 


ELLIOTT BROTHERS (LONDON) LTD 


ELSTREE WAY, BOREHAMWOOD, HERTFORDSHIRE - ELSTREE 2040 
AIRPORT WORKS, ROCHESTER, KENT - CHATHAM 4-44400 


Ey A MEMBER OF THE ELLIOTT-AUTOMATION GROUP 
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Where 

the 

pipeline 

ends... | 


Fuel Hoses to measure 

from the gallons 

vehicle of fuel 

to the delivered 
Low aeroplane 


silhouette 


control 
O valves 


gm 
7 


° 
pressure 


Combined Firth Shock 
Fram filter Cleveland alleviators 
and water Pump 
separator to boost 

mains 

pressure 

if required 


Simmonds Fuel Dispenser Vehicles meet the Si mmon d Ss 


exacting requirements for refuelling aircraft 


through hydrant systems. They are designed to Al rc raft 


meet customers’ specifications with a complete 


range of equipment for filtering, water separating, im U e | D i Ss pe n se r 


metering, pumping and controlling fuel. May we 


send you further details? Ve h i c | e S 


SIMMONDS AEROCESSORIES LTD - SALES OFFICE, STORNOWAY HOUSE - CLEVELAND ROW - LONDON S.W.1 
TELEPHONE: WHITEHALL 2166 A MEMBER OF THE FIRTH CLEVELAND GROUP FC) 
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the Caribou ig a 


PROOF OF THE CARIBOU’S REMARKABLE SHORT TAKE-OFF PERFORMANCE IS RECORDED 
BY THE UNERRING EYE OF THE CAMERA IN THIS OFFICIAL FLIGHT TEST PHOTOGRAPH. 


Conditions were: Airport elevation, 514 
ft. MSL. Temperature, -1°C. Wind 2.8 mph, 
Load, 25,840 lbs. TAKE-OFF GROUND ROLL 
WAS 460 FEET IN 9.3 SECONDS, DISTANCE ay 
OVER A 50 FT. OBSTACLE WAS 910 FT. 
IN 14.2 SECONDS. 


DE HAVILLAND AIRCRAFT OF CANADA 


ONTARIO 


WESTERN SALES AND SERVICE : EDMONTON, ALTA. 
DOWNSVIEW PACIFIC SALES AND SERVICE : VANCOUVER, 8.C. 
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chosen for the Handley Page ‘VICTOR’, 


as for all other British pressurized aircraft 


cabin air conditioning systems and 


MALAIR (AUSTRALIA) PTY. LTD. ESS 
LAIR (CANADA) LTD. TORONTO 


r 
-NORMALAIR CABIN PRESSURIZATION EQUIPMENT | 
J 
< 
PRESSURE CONTROLLER GS 
Wj, 
COMBINED VALVE UNIT 
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Decca 
heightfinding 


radar 


Decca build great radars 


THE AEROPLANE 
and ASTRONAUTICS 


The HF 200 is the most advanced height- 
finding radar available to-day and is designed 
to meet the military needs of the missile age. 
This radar is in wide use as an essential 
part of many classified military projects and 
civil surveillance radar systems. 

The HF 200 is a high power, long range radar 
employing hydraulic control systems and 
the latest microwave techniques in S-band. 
It provides accurate height information at a 
high data rate and is, therefore, ideally suited 
for integration as a vital part of a modern- 
isation programme. Operational use proves 
that the HF 200 is more than capable 
of solving the challenging problems of 
heightfinding in modern air defence. 


Decca Radar Limited - London - England 
| 308 
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HOBSON CONSTANT SPEED ALTERNATOR DRIVES | 


are now specified for the 
AIRCO D.H.121 JET AIRLINER 


In this aircraft, described as the ultimate in subsonic 
speed combined with the best possible operating economy, 
the entire electrical generating capacity is dependent 
upon its constant speed drives, so that reliability and a long life 
between overhauls are of vital importance. Designed specifically 
for civil aircraft duties, HOBSON Constant Speed Alternator 
Drives achieve these essential qualities by their novel construction 
permitting the use of a transmission oil pressure of only 
500 p.s.i. In addition, a unique pump off-loading system reduces the 
pump transmission pressure to 50 p.s.i. when the aircraft is cruising. a 
The ingenuity and reliability inherent in this design also arte 
characterise the following additional HOBSON equipment now 
specified for the same aircraft:— FUEL BOOSTER PUMPS 
FUEL FLOW PROPORTIONERS TRAILING EDGE FLAP 
OPERATING SYSTEMS © LEADING EDGE DROOP OPERATING SYSTEMS ‘ 


As Specialists in 
precision engineering, we 
invite your enquiries concerning 
projects to which our 
comprehensive engineering 
facilities can usefully 
be applied 


LIMITED + FORDHOUSES + WOLVERHAMPTON 
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SIKORSKY 


TWICE THE LOAD 


Now multi-engine reliability and vibration-free turbine power combine 
with significant new operating economies to bring you the biggest heli- 
copter breakthrough since the Sikorsky S-58. The new S-61 not only 
cuts seat mile costs in half over previously available models, not only 
doubles seating capacity to 28 passengers, but it can land on water. 
Thus, heliports can be economically and conveniently located at down- 
town waterfront sites. What’s more, the S-61 will safely cruise on 
one engine at full gross load. For more facts, call or write us today. 


UNITED AIRCRAFT EXPORT CORPORATION 


European Office: 3/5 Warwick House Street, London S. W. 1, England 


| 
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MASS FLOW METERS 


fitted to the 


TYNE 


Aircraft Engine Instrument Division 


ELLIOTT BROTHERS (LONDON) LTD 
AIRPORT WORKS - ROCHESTER - KENT - TELEPHONE: CHATHAM 4-44400 


Ey A member of the Elliott-Automation Group 


ALL ROLLS-ROYCE TYNE ENGINES 
embody nozzle guide vane and high 


temperature alloy materials 


by 
G. L. WILLAN LIMITED 


SUSSEX STREET - SHEFFIELD 
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PARK GAT 


QUALITY STEELS FOR 
THE AIRCRAFT INDUSTRY 


+ 


oa 


Park Gate Quality Steels 
are supplied for the 
Rolls-Royce Tyne 

Propeller Turbine Engine 


THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A] Company TELEPHONE ROTHERHAM 2141 (10 lines) TELEGRAMS. YORKSHIRE. PARKGATE, YORKS TELEX (54141 
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It’s Quality 


that counts... 


We concentrate entirely on 
the production of Stainless 
and Heat-resisting Steels— 
every process being carried 
out in our own works... 


from start to finish 


C. G. CARLISLE & CO LTD 


STEEL MAKERS 
lona Steel Works, Penistone Road, Sheffield 


As with all Britain’s | | xiveTon PARK STEEL & : 
Leading Aircraft | WIRE WORKS LTD. 

are proud to be associated with 
THE HANDLEY PAGE ROLLSROYCE LTD. 


on the introduction of the 
VICTOR Mk. 2 
is equipped with 


in the manufacture and supply of High Grade 
Bright Steel Bars and Wire, for headed, 
threaded, screwed and turned parts. 


| 
| 
TYNE PROPELLER TURBINE ENGINE | 


Amongst more than 40 
Saunders Valves installed 


are two of these Spherical See 
Plug/Non-return units for KO TA K 
Fuel system duties. 


MANUFACTURING CO., LTD. 


BELTON PARK, LONDONTHORPE ROAD, GRANTHAM, LINCS. 


PRECISION 
ENGINEERS 


Specialising in the production of 
Rolls-Royce fuel equipment, 
we manufacture the Bleed Valve Control 
Unit and Fuel Actuated Ram for the 
Rolls-Royce TYNE Engine. 


SAUNDERS VALVE CO., : HEREFORD 
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are proud 


to have supplied 
their high quality 


DROP FORGINGS 


for the low pressure 


Compressor and Turbine 


Wheels and many other 
components for the 


ROLLS-ROYCE 
TYNE PROPELLER 
TURBINE ENGINE 


THE FIRTH-DERIHON STAMPINGS LIMITED - SHEFFIELD & DARLEY DALE 
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POWER WITH ECONOMY 


HIGH TAKE-OFF POWER 


5730 e.h.p., makes possible the lifting of 
heavy loads. 


LOW ENGINE WEIGHT 
2124 Ib., gives increased payload. 


LOW SPECIFIC 
FUEL CONSUMPTION 


0.388 Ib/e.h.p/hr., cuts operating costs. 


The Rolls-Royce Tyne powers the 

Vickers Vanguard and the Canadair Forty Four and 

has been specified for the Short Britannic 3, the 

Fairey Rotodyne, Transall C160 and the Breguet Atlantic. 
The Lockheed Super Hercules military transport 

is now on offer with Tyne prop-jets. 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 


q 

| 

yore 

Yon / i ~ 

: 

; 

pe 

; 


ASTRONAUTICS 


VOLUME 98 NUMBER 2531 APRIL 22, 1960 


Editor - - - - - THURSTAN JAMES 
Deputy Editor - : F. T. MEACOCK 


Founder Editor (1911-1939) C. G. Grey 


Proprietors TEMPLE PRESS LIMITED 
Chairman and Managing Director 
ROLAND E. DANGERFIELD 


Editorial, Advertisement and Publishing Offices: 
BOWLING GREEN LANE, LONDON, E.C.1 


Telephone: TERminus 3636 
Telegrams: ** Pressimus London Telex" 
Telex: 23839 


Annual Subscription Rate: United Kingdom £4 15 0 
Overseas £5 Canada and U.S.A. $15.00 


© Temple Press Limited, 1960. The proprietors will 

consider any written requests to reproduce articles 

and illustrations appearing in this journal. Comment 

and brief extracts which acknowledge The Aeroplane 
and Astronautics are permissible. 


Those Birds in the Bush 


Mr. Watkinson is a tough fighter. He will certainly need to be in 
the job which he has undertaken of getting our defences into good 
order. No country fights harder when it has to than our own; none 
cares less about its military needs in times of peace. And this was 
never more true than in these days when everyone is telling everybody 
else that they have never had it so good. When Mr. Sandys introduced 
his epoch-marking White Paper on Defence in 1957 no one foresaw 
that in a scant three years his successor announcing the cancellation of 
our only long-range rocket, would be the epicentre of the fiercest 
hurricane to blow up in the Houses of Parliament for many a long day. 

Everybody now knows the Government have decided that Blue 
Streak, the Long-range Ballistic Missile on which they have spent 
£65 million, is no longer worth developing as a military weapon. 
People of a deliberate and cogitating turn of mind will probably be 
halted by the Minister’s selection of such words as “ project” and 
“ developing.” They will tend to come to the conclusion that it is not 
really the basic concept of Blue Streak which is at fault. What they 
will probably conclude is that its development is going to take so long 
a time that when it is ready it will already be out of date. 

As regards the decision that underground sites are out, it is difficult 
to understand why the United States is hard at work building 
“ hardened,” that is underground, sites for Titan. Behind Titan, which 
has already been successfully fired, looms Minuteman; this is the solid- 
fuelled rocket of comparatively small size which has been conceived 
for use from underground sites scattered all over the United States. It 
is also of such size that it can be fired from rail-cars. 

If it be true that the Americans are happy to go on with the prepara- 
tion of hardened sites for Titans and Minutemen, are we to assume 
that the developed Blue Streak will not be ready until after they 
will be? 

* * * 


One of the most extraordinary things about the whole situation, and 
it is one to which we have repeatedly drawn attention, is the wide- 
spread acceptance of the idea that Sky Bolt, which does not exist, is 
going to be a more effective deterrent weapon than Blue Streak which 
is due to be fired this summer. What makes it all much harder to 
understand is Mr. Watkinson’s statement that 

“the Government do not intend to give up this independent contribution, 
and, therefore, some other vehicle will in due course be needed in place of 
Blue Streak to carry British-manufactured warheads.” 

This is fine so far as it goes, but what terrifying possibilities are 
in the later statement “the need for this is not immediately 
urgent.... ” We knew long before the War ended in 1945 that the 
future deterrent must be a combination of the nuclear weapon and the 
ballistic missile. We had plenty of scars to show for the second. 
Fifteen years after that conflict we are about to throw away, as a 
deterrent weapon, the first project we have started to develop. In such 
circumstances it is impossible to imagine any planning staff daring to 
curtail development until another project has been put in hand. 

In such circumstances surely the most anti-missile-minded people in 
aviation must agree that we cannot afford to scrap Blue Streak 
altogether. 

As the first project of its kind in this country Blue Streak must be 
fired, both to ensure a continuity of experience for those who build its 
successor and as the first of the Commonwealth’s steps into space. 
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Matters of Moment 


Blue Streak for Space ? 


LUE STREAK, as a weapon, is dead. Its future as a space 
vehicle is being considered. After months of unofficial 
debate in the Press, in Parliament and elsewhere, these rulings 
were finally made known in the Commons on Apr. 13 by Mr. 
Harold Watkinson, Minister of Defence. 

In the light of military advice and the importance of 
reinforcing the effectiveness of the deterrent, he said, the 
Government had concluded, and the Australian Government 
had fully accepted, that they should not continue to develop, as 
a military weapon, the Blue Streak ballistic missile that can 
be launched only from a fixed site. 

Mr. Watkinson said the technique of controlling ballistic 
missiles had rapidly advanced. The vulnerability of missiles 
launched from static sites and the practicability of launching 
missiles of considerable range from mobile platforms had now 
been established. 

Today, Britain’s strategic nuclear force was an effective and 
significant contribution to the deterrent power of the free World. 
The Government did not intend, the Minister went on, to give 
up this independent contribution and therefore some other 
vehicle in due course would be needed in place of Blue Streak 
to carry British-manufactured nuclear warheads. 

The need for this, Mr. Watkinson said, was not immediately 
urgent because the effectiveness of the V-bomber as a vehicle 
for these warheads would remain unimpaired for several years 
to come; nor was it possible at the moment to say with 
certainty which of several possibilities or combinations of them 
would be technically the most suitable. 

On present information, he explained, there appears to be 
much to be said for prolonging the effectiveness of the 
V-bombers by buying supplies of the airborne ballistic missile 
Sky Bolt, being developed in the United States. H.M. Govern- 
ment understood that the United States Government would be 
favourably disposed towards the purchase, at the appropriate 
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time, of supplies of this vehicle by the United Kingdom. 

Mr. Watkinson also announced that the Government would 
now consider with the companies and other interests concerned, 
as a matter of urgency, whether the Blue Streak programme 
could be adapted for the development of a launcher for space 
satellites. A further statement would be made in the House 
as soon as possible. 

The Government's decision did not mean that the work at 
Woomera would be ended. On the contrary, there were many 
other projects for which the range was needed. 

Questioned by Mr. George Brown, defence speaker in the 
Shadow Cabinet, the Minister said that the cost of Blue Streak 
to date was £65 million. This £65 million would possibly go 
towards a launching base for space missiles. Mr. Watkinson 
said that the cost of completing the Blue Streak project would 
be between £500 million and £600 million. 


Noise-abatement—Ideas Wanted ! 


TRANGELY, a lack of ideas rather than a Jack of money was 

put forward as the reason for a lack of aeronautical progress. 
The subject on this occasion was the all-important one of noise, 
and Mr. Duncan Sandys, the Minister of Aviation, who gave 
this information, was assuring a questioner in the House of 
Commons that finance was not hindering research work on 
noise reduction. 

“ Considerable efforts,” said Mr. Sandys, “ are being made in 
industry and Government research establishments to reduce the 
noise of aero-engines. Much of this forms part of wider 
development projects. Consequently the expenditure attribut- 
able to this aspect cannot easily be separately assessed. The 
development of corrugated jet nozzles and other forms of noise 
suppressors and turbo-fan engines of lower noise-to-power ratio 
are important examples of the fruits of this work.” 

He explained that even now little is known about the funda- 
mental cause of jet aircraft noise. “ There is a limit to the 
amount of money that can be devoted to basic research on 
this subject, but if there are any promising lines which should 
be explored and are not being explored I will certainly consider 
arranging with my right hon. friend the Chancellor of the 


NEARLY READY.—Prospects 
of its initial flight during Easter 
week-end brought the new 
Tawney Owl out of its hangar 
at Stapleford early last week for 
engine runs and taxi-ing trials. 
The metal airframe embodies a 
good deal of plastics material 
and is the product of Tony 
Creedon and Eric Thurston, 
who are seen in the right- and 
left-hand seats during run-up 
of the 75-b.h.p. Porsche engine; 
the extensive flap area of this 
interesting prototype is 
apparent in this view. 


Photographs copyright 
“The Aeroplane and Astronautics” 
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WESTLAND BOARD MEMBERS.—Special directors have been 
appointed by Westland Aircraft to represent the four divisions 
of the newly reorganized company. Left to right, are: (top) 
E. J. Boulger, E. J. Frost, and C. T. Jones (Yeovil Division) ; 
(middle) R. Hafner (Bristol); M. W. C. Gordon (Saunders-Roe) ; 
H. Penrose (Yeovil) ; (bottom) O. L. L. Fitzwilliams (Yeovil) ; 
and Dr. G. S. Hislop and H. W. D. Winkworth (Fairey). 


Exchequer to make more money available for that work.” 

He assured Members that his Ministry was in touch with 
all the research establishments working on this problem. He 
could not, however, promise that aircraft noise would decrease 
“in this age.” We must try to keep it within bounds. In 
view of the Minister’s undertaking, we ho that everyone 
with carefully considered propositions will bring them forward. 
It is good to know that cost of investigation should not prove 
a bar. 


Pioneer’s Progress 


MERICA’S space-probe Pioneer V was 3.5 million miles 

from Earth on Apr. 6 and still radiating signals from its 
5-Mc/s. transmitter when commanded by Earth stations. Its 
velocity relative to the Earth at that time was about 5,360 m.p.h., 
but it has since gradually increased speed pulling ahead of the 
Earth as it pursues its orbital track between Earth and Venus. 
According to NASA, the probe’s speed is known to within 
1.5 ft./sec. and its position to within 300 miles. 

Although some difficulty in “ reaching ” the tiny space-vehicle 
has been experienced by the 60-ft. tracking antenna at South 
Point, Hawaii, it was responding instantly to the commands of 
Jodrell Bank's 250-ft. radio telescope, transmitting at 500 watts. 
Although the Hawaii station has about 16 times the output of 
the British equipment, it must repeat its commands several 
times before the probe responds as the smaller “ dish” cannot 
focus its energy beam so well. 

Next month an attempt is expected to be made to switch 
on the probe's high-powered 150-watt transmitter. However, 
this will not be done while the signal quality of the 5-watt 
transmitter remains high. During the first 26 days of operation, 
Pioneer V has returned more than 60 hr. of telemetred data, 
averaging more than two hours a day. 

It was anticipated that if Earth stations did not command the 
probe at sufficiently frequent intervals, and thereby drain the 
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chemical batteries, the charge from the solar cells would build 
up as would the temperature. The 4,800 solar cells contained 
in the probe’s four “ paddles” are designed to put about 16 
watts into the batteries constantly. 

This situation, in fact, occurred on Apr. 5 when the Hawaii 
station was temporarily out of action, with the result that the 
temperature of the batteries aboard the probe rose about 20° 
above normal, reaching about 100°F. This, however, was 
still within the design tolerance of 120°F., the tevel at which 
a charge-reducing circuit would cut in and drain the battery 
charge overload. 

A long-range projection of Pioneer V's trajectory shows that 
probe and Earth will come no closer than 16 million miles to 
each other before Nov. 4, 1965. Meanwhile, the two will be 
their farthest distance apart—-183 million miles—in September, 
1962. 


Helicopters Under Discussion 


TWO-DAY symposium on the capabilities and economics 
of helicopters was held at the Regent Street Polytechnic in 
London on Apr. 8-9. It was formally opened by Mr. Geoffrey 
Rippon, M.P., Parliamentary Secretary to the Ministry of 
Aviation, who said that the Minister was extremely interested 
in the future of the helicopter and was intent upon introducing 
it as a vehicle for civil passenger transportation in this country. 
The helicopter must, however, become an economic means 
of passenger transportation because there was little chance of 
any Government subsidy for these operations. Plans were at 
present being developed for the siting of heliports in London 
and over 100 local authorities in the country had already been 
given advice by the Government on heliport siting requirements. 
As evidence of public concern over noise, Mr. Rippon men- 
tioned the recent “dawn patrol” visit to Mr. Sandys by a 
deputation and he regretted that noise was not a specific item 
for discussion at the symposium. 

The event, which was organized by the Polytechnic’s Depart- 
ment of Civil and Mechanical Engineering, was intended for 
potential helicopter users. The audience was drawn from civil 
and mechanical engineering concerns, the police, harbour 
authorities and civil authorities. 


Air Matters in the Lords 


HE LORDS have been occupied with the Air Estimates, 

and Fylingdales, Blue Streak and Transport Command 
were bull points in the discussion, which ended with Lorp 
MERRIVALE (curious about the Carcinotron) being advised to 
have a look at certain copies of THE AEROPLANE, and then to 
read “certain boys’ books "—and they would tell him how it 
all worked. 

Lorp SHACKLETON—he was Wing Commander and C.I.O. at 
Coastal Command in the War—when he opened the debate 
was intrigued by the four-minute readiness and dispersal, and 
wondered whether the Air Ministry were going to reactivate 
some of the old runways up and down the country for this 
purpose. Inevitably, he came to Blue Streak with the comment 
that it has been attacked more than any single weapon ever 
produced. Practically everyone had had something nasty to 
say, and the Government never anything nice. But then he 
quoted Sir Frederick Brundrett’s speech in which he declared 
that Blue Streak was the only weapon. Lord Shackleton 
thought Mr. Watkinson’s forthcoming visit to the States should 
show him whether Blue Streak can be fired from underground 
—the Americans tried with a missile and the noise was 
so great that the walls fell in. 

Another suggestion of Sir Frederick’s interested Lord 
Shackleton—that Blue Streak should put up satellites. He 
hopes that if anyone is going to do this, it will be the R.A.F. 
He was also—and these were controversial words with the First 
Lord replying to the debate—glad that the Navy's take-over 
bid for Coastal Command had been frustrated. It was, he 
said, the thirteenth try and had done no good to inter-Service 
relations. 

Naturally, Lorp CarrincTon, the First Lord, did not agree 
with this picture. Working arrangements between the Navy 
and “ Coastal” were “ revised” last year, he said, and he had 
seen at Northwood recently how harmoniously they worked 
together. Lord Carrington instanced the “ Starlight” exercise 
in North Africa as showing the growth of Transport Command 
—in the main strategic lift, 4,000 personnel, 200 vehicles and 
nearly 200,000 fb. of freight were flown out from the U.K. to 
El Adem by Britannias, Hastings and Beverleys in less than 80 
flights. Then came the Beverleys’ shuttle service of troops and 
vehicles to the air head, and the 30,000 Ib. carried by the 
Whirlwinds and the Pioneers. 

Then came Fylingdales, with Lorp Fraser thinking the 
whole thing was a waste of money and bringing more details 
from Lorp BatHuKst. There was, he said, no conceivable 
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way in which Fylindales could confuse a ballistic missile with 
a flock of starlings. Objects which did not have a speed and 
altitude comparable with that of a missile were automatically 
rejected by the station. Objects which seemed at first to 
possess some of the characteristics of a missile were auto- 
matically scrutinized and their points of impact predicted. All 
by computer. But Lord Fraser was still quite unconvinced. All 
this added up to the assumption that Russia could at one 
fell swoop destroy every air station and every ballistic missile 
in this country and in the U.S., which he did not think was 
possible. “ One hydrogen bomb over London is quite sufficient 
prospect to deter me from nuclear war, and I am sure it is much 
the same with Moscow.” 

From Lorp HarpinG, former C.1.G.S., came what one could 
describe fairly as a take-over bid for Transport Command. To 
fulfil its destiny, he thought, T.C. must be wedded to the Army, 
like Cinderella and the Prince. He had, he said, been trained 
to think long before using the word “ vital,” but he used it 
now—close and happy relationship between the Army and the 
R.A.F. was vital if our land forces were to have the mobility 
they needed. 

ve 
First Steps ‘Towards the Entente 
AVING devoted a lengthy editorial to the merits of an 
entente aéronautique with France in our issue of Apr. 15 
we do not have to tell regular readers how warmly we welcome 
the news published in Paris on that very date that Britain and 
France are to collaborate in aeronautical affairs. Joint studies 
are soon to begin on the development of vertical take-off. 

During the course of a four-day visit to France Mr. Sandys 
discussed with M. Messmer, Minister of the Armed Forces. 
M. Blancard, Minister of Air, and M. Buron, Minister of 
Transport, proposals for Anglo-French collaboration on civil 
and military aircraft, guided weapons and electronic equipment 
as well as possible collaboration in the construction of a super- 
sonic airliner and the progress of plans for setting up Euro- 
control, the air traffic control system for Western Europe. 

Agreement was reached to initiate joint work on the develop- 
ment of an automatic landing system. French electronic 
equipment is to be tested at R.A.E. Bedford. 


Those®Obsolescent Runways 


N completion of the successful transition flight of the Short 

S.C.1, Sir Miles Thomas sent on behalf of the Air League's 
Air Transport Committee a telegram to Tom Brooke-Smith. 
the pilot. In his reply the latter wrote: 

“As you and your Committee well know the aeroplane 
designer has always had to labour under the penalty of com- 
promise. At last now in so far as performance is concerned he 
need bother with one flight criterion only. 

“Compromise wing-sections, flaps, slots, slats, air brakes, 
reverse-pitch, reverse-thrust, low approach speeds and short 
take-off and landing runs . . . CONCRETE RUNWAYS—these are 
things that I venture to suggest are fast becoming obsolete. 

“ My aeroplane has no stalling speed and it does not need 
a thing called an aerodrome. 

“I am delighted to think that my first complete transition 
with the S.C.1 occurred in so timely a fashion for your 
committee on Wednesday last. I should be most grateful if you 
would thank them for their kind message.” 
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Commonwealth Space Authority ? 


6 > Apr. 14 the British Interplanetary Society issued a 
statement criticizing the Government for having no pre- 
pared plan for diverting industrial effort on Blue Streak and 
related projects to space-research. Important industries 
responsible for Blue Streak, they said, could not be allowed to 
“bleed to death,” and a speedy decision was essential to 
initiate a space-programme based on Blue Streak, Black Knight 
and the facilities at Woomera. 

Unless the Government rapidly initiated such a programme. 
we should be throwing away our chances of working on 
advanced projects which were certain to have great practical 
benefit in the years ahead. 

After enumerating the various practical uses for satellites. 
including those for communications, weather survey, ground 
surveillance and reconnaissance, navigation and anti-satellite 
defence, the statement continued: 

“ All these applications of spaceflight—quite apart from 
the need to continue with exploration in space—are vital to 
Britain and the Commonwealth if we are to maintain our 
initiative in science and technology. 

“The British Interplanetary Society believes that the 
Government should act immediately to prevent the dissolu- 
tion of this vital part of our industry by starting discussions 
with the authorities in Australia, and other interested 
Commonwealth partners, with the view to establishing a 
Commonwealth Space Authority which would work closely 
with the United States on projects of mutual interest. More- 
over, the Society believes that our NATO partners in Western 
Europe, particularly France and Western Germany, might 
welcome the chance of working co-operatively on joint space- 
programmes.” 


Indian Celebration 


T no annual gathering in London is there a more pleasant 

and friendly atmosphere than that which guests encounter 
when the Air Adviser to the High Commissioner for India 
invites them to celebrate the Anniversary of the coming into 
existence of the Indian Air Force. This year, on the occasion 
of the Twenty-seventh anniversary, Gp. Capt. and Shrimati H. 
Moolgavkar were hosts to Mr. Duncan Sandys, the Minister of 
Aviation, the Chief of the Air Staff and many other important 
people in the Royal Air Force and in the aircraft business. It 
is always pleasant to renew acquaintances with the courteous 
staff of the Air Adviser and their delightful wives. 


ve . . 
Sir Frederick Bowhill 
HERE was a very large attendance at the R.A.F. church of 
St. Clement Danes in London on Apr. 8 when the 
memorial service for Air Chief Marshal Sir Frederick Bowhill, 
G.B.E., K.C.B., C.M.G., D.S.O., was held. 

The congregation, representative not only of the Services but 
of the other many fields in which Sir Frederick so generously 
interested himself, heard the Rev. A. McHardy give the address 
in which he recalled the Air Chief Marshal's fine character and 
not least his great quality of friendliness. Included in the 
service, at which the resident chaplain, the Rev. H. L. O. Rees. 
officiated, was Purcell’s anthem “Thou knowest, Lord, the 
secrets of our hearts.” 

H.R.H. the Duke of Edinburgh was represented by Rear- 
Admiral C. D. Bonham-Carter. 7 


EASTER MEETING.—Aviation 
was a strong counter-attraction 
in the sunshine at the Good- 
wood race meeting on Easter 
Monday. A large number of 
visiting aircraft—including the 
new Lycoming-powered Auster 
D.4/108 two-seater—was there 
and Treble One Squadron with 
its Hunters performed with its 
usual impeccable accuracy. 


Photograph copyright 
“The Aeroplane and Astronautics” 
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VICTOR B.2 
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Powered by Rolls-Royce Conways, the latest Handley 
Page Victor for Bomber Command has much larger 
air intakes and a greater wingspan than the B.1. 
It is to carry the Avro Blue Steel stand-off bomb. 


Photographs copyright Aeroplane and Astronautics” 
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Sensible Co-operation 


OR some time discussions have been in progress with a view 

to rationalization and co-operation amongst the majority 
of those British independent scheduled carriers not yet included 
in the major re-groupings. Such co-operation makes good sense 
as means both for development and survival, and for ensuring 
maximum attention from the Air Transport Licensing Board. 

The airlines concerned in these discussions are B.K.S. Air 
Transport, Cambrian Airways, Derby Aviation, East Anglian 
Airways, Jersey Airlines and Starways. All of them have 
approvals from the A.T.A.C. for domestic services and have 
been operating such services for many years. Gp. Capt. 
C. A. B. Wilcock (Derby Aviation) is the chairman of the 
six-airline committee.” 

If, in fact, these airlines eventually form a union—or at least 
a united front at route-licence hearings—the Board will have 
only half a dozen or so groups with which to deal when con- 
sidering new or renewed licences for services, which will be 
good both for the Board and for the operators concerned. The 
other principal groups or units are British United Airways 
(Airwork-Hunting), Silver City/British Aviation Services, Eagle 
Airways (now with Cunard backing) and Skyways. 

It had been assumed that Silver City might draw some of 
the other domestic carriers into their group. Maybe the 
discussions amongst these six airlines provide a sign of their 
active determination to remain outside this and other main 
groups while satisfying the wishes of the Minister of Aviation 
for a smaller number of stronger operating units. 

Such 4 union among operators who are doing the same kind 
of work over similar networks could—following a pooling of 
resources (and capital-raising prospects) and equipment and a 
co-ordination of routes—become a second major domestic 
airline. The strength of a group of airlines is equivalent to 
very much more than a sum total of their resources and 
experience. 


Capital in Trouble 


‘OLLOWING the news that Capital Airlines of Washington 

have asked for a Government mail subsidy (see our issue 
of Apr. 8, p. 441) to help in their financial difficulties, it was 
learned last week that Vickers-Armstrongs had started fore- 
closure proceedings on the operator's entire fleet. This is an 
initial move in an attempt to collect an overdue payment of 
about £4 million on the carrier's Viscounts. The Capital fleet 
includes 56 Viscount 745s and 40 L-049s, DC-4s and DC-3s. 

Since Capital is a major trunk carrier with strong public 
interest in its continued operations, this move is obviously 
intended to protect Vickers’ own interests while forcing a 
policy decision. In a statement made in the U.S.A. the manu- 
facturers have said that they would be willing to co-operate 
in a sound plan which provided adequate guarantees and offered 
a solution of Capital's financial problems. Capital owes 
Vickers, in all, about £12 million in payments for the Viscount 
fleet. The first legal step taken by Vickers was to inform 
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Capital, on Apr. 12, that it wanted the outstanding sum paid 
within three days. 
In the statement, Vickers explained that they were “ taking 
this action with extreme reluctance” and added that Capital 
had been granted extensions in 1958 and since November of 
that year had been “ in default of the payment of principal in 
constantly increasing amounts.” The Civil Aeronautics Board 
has refused to grant an interim subsidy prior to holding a full 
hearing, which might take several months to complete. 


The Final Vote 


S expected, the council of ICAO duly adopted DME as an 

international standard complement to vor for short-range 
navigation, with “ protection” until Jan. 1, 1975. Unless a 
majority of member states disapprove, Amendment 35 to 
Annex 10 to the Convention on International Civil Aviation 
will become applicable on Jan. 1, 1961. 

At the Council meeting on Apr. 8, the U.S.A. and 13 other 
delegates approved; the U.K., Australian, Canadian and French 
delegates opposed the adoption of the system; and three dele- 
gates abstained from voting. The Australian and Canadian 
members were ready to agree to the adoption of DME as a 
recommended practice, but not as a standard. 

The absurd feature of the situation is that, except for the 
U.S.A., none of the countries which approved the adoption of 
the system had enjoyed operational experience of DME. The 
only other countries with such experience were against its 
adoption as a long-term international standard. 

The Australian delegate pointed out that his country had had 
13 years of experience with VAR, VOR, DME and TacaN. The 
matter, he said, had been raised 10 years too late; if DME had 
been installed a decade ago in high-density traffic areas it 
would have been successful, the equipment would have been 
amortized and ICAO would now be looking for something 
better. The Canadian delegate added that vor/pmMe had been 
on the Annex for 10 years, but no country except the U.S.A. 
had bothered to implement it and no airline had _ installed 
[1,000 Mc/s] DME in an aircraft. 

Canada had carried out a VOR programme on the promise 
that, with DME, it would provide area coverage and permit the 
use of parallel tracks; “this hope has not been realized—we 
are now sadder and wiser.” Canada, he said, had found vor 
to be extremely site-conscious and an error allowance of +7° 
had to be made—a fact which removed the hope of establishing 
multiple parallel tracks. The U.S.A, delegate later explained 
that vor errors had been reduced to +4.2° and that vor/DME 
could meet the system requirements of Annex 10. 

The line taken by the French delegate was to the effect that 


“ 


_the Council should recognize that it did not know enough—that 


it had heard evidence only of bad evaluation and should avoid 
taking a decision. “ Why,” he asked, “ are we in such a hurry 
to make laws and standards, bearing in mind upcoming 
systems? ” 

So far as Decca is concerned the entire picture may well be 
altered during the next year or so by the development of the 
Omnitrac computer (see our issue of Apr. 1, p. 395) which will 
convert hyperbolic co-ordinates to conformal co-ordinates on a 
Cartesian grid and thus provide an undistorted pictorial 
navigation display. 


-AND NO PASSPORT NEEDED. 
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Impressions of the Conway DC-8 


N APRIL 1, the twenty-first anniversary of the first Canadian 

transcontinental passenger flight, Trans-Canada Air Lines 
inaugurated the first Canadian jet service. The DC-8 made the 
Montreal-Vancouver trip in about 5 hr. 40 min., compared with 
17 hr. 35 min. for the service in 1939 with the original Lockheed 
Electra. 

In spite of changes in F.A.A. regulations necessitating the 
fitting of leading-edge flaps, the first two DC-8s were delivered 
on time. However, plans had gone ahead on the assumption 
that Douglas would maintain its record of early deliveries; 
four aircraft had been hoped for by April 1. Consequently, 
when the aircraft were delivered on time, and not months early 
as expected, there was little time for demonstration flights. 

Our Canadian correspondent made one of the early flights 
from Toronto to Vancouver. Before take-off a stewardess 
demonstrated the oxygen mask “should it become necessary 
to depressurize the cabin,” and the pilot stressed the engines’ 
horse-power as a subtle warning of take-off noise. The thunder 
of the engines was reminiscent of a Constellation, although no 
Connie could match the feeling of power one gets during 
“ rotation ” and climb. 

In level flight, the noise level is remarkably low, even in the 
washrooms at the very rear. The first-class section forward is 
quietest, although not as quiet as in the Caravelle. It is only 
in the front that the tape-recorded music is fully effective; aft, 
it tends to add to the general noise level. 

The flatness of the ceiling tends to avoid an unpleasant tube 
effect. In the tourist section, 99 passengers are seated six- 
abreast with a 34-in. pitch. The seat backs are so high that 
an average-sized person cannot readily see over the seat ahead. 
This gives a crammed-in impression, especially in those rows 
without windows. It is an eerie feeling to lurch on a runway 
or rocket into space without being able to see out. 

Although the DC-8 fuselage is unusually wide, six-abreast 
seating leaves passengers overflowing into adjacent seats and the 
aisles. Stewardesses cannot help but collide with each other 
or brush against passengers’ arms. By contrast, the first-class 
accommodation was very quiet, extremely comfortable, and 
featured a five-seat lounge and bar (not used, alas, on domestic 
flights). We could not detect any vibration whatsoever. 

The DC-8's speed will make it popular with passengers, as 
it has already become with pilots. Capt. H. Hopson, technical 
assistant to the director of flight operations, described it as 
“viceless.” It will not normally Dutch-roll, so that this 
has to be simulated during training. One hardly notices the 
loss of one engine on tzke-off, apart from a slight slewing at 
Vi. Even loss of power from a second is not serious. Cockpit 
vision is good, with the eyebrow windows an aid around 
airfields. When the wheels are extended, the flight spoilers 
are linked with the ailerons, producing fighter-like manceuvra- 
bility on the circuit. Ground spoilers extend when the nose- 
wheels touch and are effective. 

The cockpit is reasonably roomy, although not as spacious 
or as well laid out as that of the Vanguard. Radio, radar 
and de-icing controls are mounted in the roof; VHF and voR 
are on the engine control pedestal, while circuit breakers are 
arrayed on the rear bulkhead. 

For the first few months three pilots are being used. How- 
ever, T.C.A. expects that two will be sufficient, although the 


An unusual but effective view of one of Trans-Canada’s 
Conway-powered DC-8s. 


Canadian Airline Pilots Association, following its U.S. 
counterpart, disagrees. 

Anti-noise climb-outs are done at V2 plus 10 knots to 1,200 ft 
The DC-8 then accelerates to 185 knots, when the flaps are 
raised and the climb continues at 9,450 r.p.m. until 300 knots 
1.A.S. is reached. This speed is held to Mach 0.78, which is 
maintained to cruising altitude. The Conway DC-8 cruises at 
Mach 0.825, compared with Mach 0.82 of United Airlines’ 
lighter JT-3C (J57) version. Power is reduced every hour as 
fuel is consumed. 

Descents are normally made at 265 knots LAS. above 
30,000 ft., and 255 knots LA.S. below 30,000 ft. This gives a 
descent of 2,000 ft./min. and is near the turbulence penetration 
speed. During descent, at altitudes above 25,000 ft., it is 
necessary to monitor engine r.p.m. in order to maintain the 
pneumatic system minimum pressure of 15 p.s.i. and to preveni 
cabin compressor stall. The bucket thrust-reversers of the 
ejectors are not normally used during descents because the 
shake which they produce might disturb passengers. On 
the ground the ejectors are not extended until taxi-ing begins, 
for fear of striking someone as they slide rearward. 

Our flight maintained 550 m.p.h. T.A.S. at 35,000 ft. for 
the flight to Vancouver, There is no positive airways control 
in Canada above 23,000 ft., although high-altitude airways are 
to be designated by the Department of Transport in July. 
Meanwhile, military aircraft flying vFR are a potential hazard. 
However, airspace is expected to be blocked by military aircraft 
less frequently than over the Atlantic. 


Good Serviceability 

Capt. G. K. Edward, assistant director of flight operations, 
described the DC-8 as the most trouble-free aircraft yet put 
into service by T.C.A. It has been singularly free of the 
systems and plumbing trouble which plagued the Super Con- 
stellation. For example, over 100 training landings were being 
achieved on one set of tyres. The Conway engines are already 
making a reputation for being trouble-free. The R.Co.12 
develops 17,500 Ib. s.t., but all have been run by T.C.A, at 
17,800 or more. Expected increases will enable the last six 
of T.C.A.’s 10 DC-8s to operate at 310,000 Ib. A.U.W., com- 
pared with the present 300,000 Ib. United Airlines’ DC-8s 
operate at 275,000 Ib. 

Before converting to DC-8s, Viscount and Super Constella- 
tion pilots spend 15 to 18 hours each in a Link simulator, on 
dual instruction and in the third seat. Until captains gain 100 
hours’ experience, limits have been raised to 300 ft. cloudbase 
and one mile visibility. The DC-8s are equipped with the 
Collins flight director and Sperry autopilot, and will be fitted 
with Collins Doppler for the Atlantic. The navigator will then 
be able to set the track on the pilot’s panel without moving. 
A synchronous astro-compass and a Kollsman sky compass are 
also to be fitted before overseas services start on Jne. 1. 

The arrival of the first two DC-8s coincided with the opening 
of T.C.A.’s 84-acre, $20,000,000 overhaul and maintenance base 
at Dorval Airport, Montreal. Designed especially for the 
turbine aircraft, the base will employ 3,000 people and is 
expected to be completed in August. The overhaul hanger, with 
a span of 175 ft., is the largest cantilever structure of its type 
in North America. 

With characteristic thoroughness, T.C.A. has been making 
elaborate plans for the DC-8 and the Vanguards, which will 
follow in the autumn. New passenger check-in systems have 
been developed, closed-circuit television has been introduced to 
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acquaint agents and passengers with the status of flights, 
conveyor-type baggage facilities have been installed and an 
electronic reservations system has been ordered from Ferranti. 
Over $2 million has been spent on self-propelled servicing 
equipment. some of it from Britain. A single DC-8 requires 
26 major pieces of ramp equipment. 

The DC-8 will enable T.C.A. to recover some of the traffic it 
has lost to Canadian Pacific Airlines’ Britannias. C.P.A. 
Started a competitive once-daily transcontinental service in 
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May. 1959. According to T.C.A. president G. R. McGregor, 
this cut deeply into T.C.A, revenues. Load factors on T.C.A.’s 
Vancouver-Toronto flights dropped from 72% in 1958 to 55 
in 1959; and on Vancouver-Winnipeg flights from 61% to 
38.5%. Clearly the Britannia’s speed and comfort won 
passengers away from Super Constellations. Mr. McGregor 
estimated the 1960 loss in revenue by T.C.A. to C.P.A. at 
$4 million. 

A steward on the DC-8 thought that the big jets had taken 
the romance out of flying. Perhaps so, but the benefits they 
will bring to commerce and tourism have not yet been fully 
realized. Anyway, the airlines should find plenty of romance 
in the Conway-DC-8s’ earning power.—NeIL MACDOUGALL. 


Maturing Air Transport Course 


HE unspoken virtue of the Royal Aeronautical Society's 

annual Air Transport Course (the fifth of which ended on 
Apr. 9) is that the students are mature international people 
from the airlines and other sections of the aviation industry. 
Consequently they learn a great deal from one another, as 
well as from the lecturers, about the facts of life and the 
different ways of thinking in this industry. 

Whether or not, for instance, any particular lecturer (guest 
or otherwise) may be brave and objective enough to admit that 
vital policy decisions are often, in the end, emotional rather than 
intellectual—and to insist, perhaps, that such decisions, backed 
by cumulative experience, are as likely as not to be the right 
ones—the students will be discussing among themselves the 
implications for the industry of this kind of decision. 

The fifth course was, it seems, of a slightly higher average 
age than that of previous courses--which is an interesting and 
perhaps significant development. Maybe, in a year or two, 
chairmen and managing directors will be sitting through the 
three-week lecture and discussion programmes at Oriel College 

afterwards enjoying the temporary rude health resulting from 
regular meals and dressing-gowned excursions through the 
quadrangles. 

Once again the resident lecturers were S. F. Wheatcroft 
(economics); K. G. Wilkinson and D. C. Tennant (operaticns); 
and A. R. Barrowclough (air law)—assisted by two dozen guest 
speakers and lecturers—and once again the Bonally dinner and 
informal post-prandial party wound up the proceedings with 
suitably uninhibited gossip and considered clamour. 


The Air-freight Business 


N the MATS re-equipment struggle (see the issue of Apr. 8, 
p. 427) the danger seems to be that development of a 
modern, uncompromised all-cargo aircraft may be delayed or 
shelved if immediate needs are to be met by converted 707s 
and DC-8s. 

The Federal Aviation Agency administrator, Elwood R. 
Quesada, has come out strongly in favour of the selection of a 
Lockheed C-130B-type aircraft as interim equipment for MATS. 
This would cover the four-year period required to bring into 
use an aircraft which would meet the U.S.A.F.’s specific opera- 
tional requirements—and probably those of the civil air-freight 


The Britannia 318 which Eagle has leased from Cubana for a | 
seven-month evaluation was delivered to the company on 
Apr. 6, after an eight-day overhaul programme at Filton, 
including a new external colour scheme. Later the same 
day it left London for Christmas Island on a trooping flight. 


AIRWAYS 


U.K. SCHEDULED SERVICE TRAFFIC 


1959 1958 °. change 

Available capacity short ton-miles, thou- 

sands 644,446 564,577 14.1 
Load short ton-miles, thousands : 

Passenger .. 295,970 247,017 19.8 

Freight ies ave 69,739 58,193 + 19.8 

Mail .. ae 25,716 24,503 49 

Total . 391 424 329,713 18.7 
Overall revenue load factor as 60.7 58.4 
Seat miles available, thousands 4,844,358 | 4,209,584 15.1 
Passenger miles flown, thousands . . 3,086,720 | 2,570,736 20.1 
Passenger load factor om 63.7 61.1 
Aircraft miles flown .. om ae = 91,692 86,951 5.5 
Passengers carried |. 4,702,833 3,984,862 18.0 
Cargo carried, short tons : 

Freight 194,364 139,049 + 39.9 

Mail .. tie od 11,870 11,695 | 1.5 


These statistics from the M.o.A. are for scheduled operations, 

international and domestic, by B.O.A.C., B.E.A., and independ- 

ent airlines in association with the Corporations, for the 

calendar year 1959. Of the total load ton-miles performed, 

B.O.A.C. was responsible for 59.6°,,, B.E.A. for 31.7°,, and 
the associated airlines for 8.7°,. 


operators. Such a decision, he said, would make the manu- 
facturers “ go at it pretty hard.” 

Cargo conversion of existing turbojet aircraft would, he said, 
be time-consuming and a waste of money in that the end 
product would be far from what was actually needed. “ We 


wouldn't,” he added, “ have a trucking industry today if it were 


built around a modified bus.” He is also reported to have said 
that “if we compromise the military fleet now it will be com- 
promised for the next decade.” 

Appearing also before the House Armed Services Committee, 
the president of Seaboard and Western pointed out that in 1959 
MATS’ “ global scheduled airline service ~ handled 57°. of the 
total free World international air-cargo traffic with a total of 
1,141 million ton-miles. The U.S. flag carriers’ portion was 
only 7% of the total. Such extensive operations meant, in 
Seaboard’s view, that MATS could not be available for 
emergency airlifts. 

At this month’s S.A.E. National Aeronautic Meeting in New 
York, a Canadair representative said that a loss in payload 
of 3,100 Ib. because of the use of mechanical loading equip- 
ment in the CL-44 saved 17% in direct operating costs. Put 
in other terms, the loss in payload due to loading equipment 
would need to be as high as 11,000 Ib. before the operating 
costs would rise to those estimated for the full payload but 
with the loss in turnround time caused by manual loading. 
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Only the VANGUARD 


has this low-cost story 


BREAK EVEN NEED— CURRENT TOURIST RATE 
f PASSENGERS (Europe y y 9%) 


THE cCoNcLUsIONS to be drawn from this simple 


graph are among the most significant ever put to 
airline operators. It shows at a glance that the 
Vickers Vanguard will break even on total costs 
indirect costs are taken as 100 per cent of direct) 
with passenger loads no higher than those actually 


carried by Viscounts today. 


G: 
: With three tons of freight the passenger break LYUYULGYYI 
4 even requirement can be as low as 21 people 8 GYLLL&A PROFIT 
STARTS 
falling to only 8 passengers when five tons of freight sof CLE: iy HERE 
: is carried for 500 miles. The Vanguard is a profit- ONS ; 
able aircraft on today’s payloads yet it has room AY =o PASSENGERS + 250 1b PAK 
for the inevitable expansion of traffic which, even 20-TNY 
at a modest progress, makes the Vanguard the 
biggest potential money earner ever built. 


In addition to its outstanding economy, the stents dered 


-/ Vanguard is fully competitive in speed (425 m.p.h. BREAK EVEN NEED—PASSENGERS ONLY 
cruise), and its turbo-prop flexibility will enable it : niaaialietdd 
to maintain schedules as good as any, while TOURIST CLA 39 PASSENGERS 

ECONOMY Cl 9 PASSENGERS 

allowing for realistic traffic conditions. 

& 4 Based on current European costs and revenues. 


425 m.p.h. cruising e« Freight capacity 7/8 tons at normal 


Of all the airliners 


densities e Full routeing and A.1.C. flexibility e Can use 
normal existing airfields e Quick turn-round e No airfield 


only the Vanguard 
has all these features 


noise problems e Ten years’ unique Vickers/Rolls-Royce 
turbo-prop experience . . . And it is ‘Viscount’ quiet. 


FOUR ROLLS-ROYCE TYNE TUARBO-PROP ENGINES 


— 


@ Theairliner with the biggest profit potential ever offered to the operator 


VIC KERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 
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Orpheus turbojet already flying in 6 different aircraft- 
reaches 6,810 Ib thrust dry, over 6:1. 


ORPHEUS 803-—general arrangement showing the two-bearing layout. 


.. ANOTHER 


ENGINEERING ADVANCE 
BY BRISTOL SIDDELEY 


The design philosophy behind the Orpheus family of 
engines was based on two conflicting requirements— 
extremely light weight and exceptional reliability. 
That these requirements were successfully reconciled is 
shown by the fact that the Orpheus has been specified 
in five countries for no fewer than 14 distinct types of 
aircraft, six of which are already flying. The Orpheus is 
undoubtedly the most advanced medium-thrust turbo- 
jet engine in the world and the latest version, the 
B Or 12, has more than twice the thrust of the original 
Orpheus, which first flew in 1955. 


The Bristol Siddeley Orpheus B Or 12, like the 
earlier versions, achieves its outstanding performance 
through basic simplicity of design. Producing 6,810 Ib 
thrust dry (8,170 lb thrust with simplified reheat), for 
a weight of 1,110 lb, the B Or 12 has a very high 
thrust/weight ratio of over 6:1. This is combined with 


a good specific fuel consumption (0.933 Ib/Ib/hr at 
maximum continuous rpm, sea-level static conditions), 
very compact dimensions (81.4 in from intake flange 
to exhaust flange; 32.4 in diameter), and minimum 
servicing requirements. 


Omnipresent Orpheus 
The Orpheus family has a far wider range of applica- 
tions than any other aero-engine in its class. The design 
has been proved by a remarkable record of trouble-free 
operation and various Orpheus versions power aircraft 
ranging from trainers and executive transports to re- 
search aircraft and lightweight strike fighters. The last 
category includes the Fiat G91, NATO’s standard 
strike fighter, powered by the Orpheus 803 (shown above). 
The Orpheus is in production in India and Italy as 
well as Great Britain, and will shortly be built in 
Germany. 


BRISTOL SIDDELEY ENGINES LIMITED 
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Anglo-French 


Co-operation 


at the 


R.A.E. 


ITH Britain’s close association with naval 

aircraft development over so many years, 
it is not altogether surprising to find that some 
of our specialist research equipment in_ this 
particular field is unique in Europe. This was 
underlined recently when the French Air 
Ministry once again sought permission from our 
Ministry of Aviation to use the facilities at 
Thurleigh—the Royal Aircraft Establishment’s 
aerodrome near Bedford. The object of the 
exercise was to do some more catapult take-off 
and deck-arrester tests with two pre-production 
versions of their Etendard naval interceptor; a 
preliminary series of tests had been done at 
Bedford with the prototype 18 months ago. 

As a result, for some weeks recently there 
has been a noticeable atmosphere of Anglo- 
French co-operation at Bedford and the aero- 
drome has been graced by the presence of an 
elegant aeroplane accompanied by a lively team 
of about 15 engineers and technicians. This 
sort of exercise is bound to be of benefit to 
both parties and it is good to see such practical 
expression of the possibilities of technical 
co-operation. As we said last week, there is much 
to commend Franco-Britannic aeronautical 
collaboration on a large scale. 

The Dassault Etendard is a naval interceptor and ground- 
attack aircraft designed to meet Aéronavale requirements for 
equipment for the new French aircraft carriers “ Clemenceau ™ 
and “Foch.” Designated IVM (*M™ indicating “ marine ”’), 
the production version is powered by a 9,700-lb.st. SNECMA 
Atar 80. Fifty are being built for service on the “ Clemenceau ” 
and are due for delivery in 1961; another batch of 50 is on 
order for the “ Foch.” 

Six pre-production aircraft were scheduled to fly by the end 
of last year. Five in fact were flown, as number four was 
damaged; this particular machine, however, has been salvaged 
and will be used for arrester net tests. 

Production models of the Etendard IVM are to be equipped 
for in-flight refuelling. For this, the Douglas system has been 
chosen because it employs a collapsible drogue. The only place 
for the refuelling probe on the aircraft was on the nose cowling 


above the radar radomes and in front of the windscreen; a 
“ soft” drogue is preferred in order to reduce the possibility of 
damage during refuelling connections or disconnections, 

A “ buddy” refuelling technique will be used. The tankers 
for this will be Etendard [VPs—a photographic version—with 
the refuelling equipment accommodated in a pod under the 
fuselage. 

The basic production aircraft intended for the Aéronavale 
has been designed for use with the 150-ft. catapults used on 
France’s new carriers. It was felt, however, that there might 
be scope for a version capable of operation from smaller 
carriers equipped with the 103-ft. catapult and Mk. 13 arrester 
gear. For such a version more power and a blown flap system 
was needed; and to meet these requirements Etendard IVB has 
been produced with an 11,250-lb.st. Rolls-Royce Avon 51. 

This version is capable of speed of Mach 1.08 in level flight 


Members of the Dassault 
and French Air Minist 

team at R.A.E., Bedford, 
with the Etendard. Centre 
is the test pilot,M. J. M. 
Saget, on whose left is 
M. Sigaud, technician in 
charge of the flight test 
programme; third from 
the right is M. Thiriet, 
chief design engineer 
for the Etendard; and 
extreme ieft is M. 
Fontaine, the team’s 

crew chief. 


Photographs copyright 
“The Aeroplane and Astronautics” 


~~ ts ‘ 
: 
| As : 


THE AEROPLANE 
and ASTRONAUTICS 


at 30,000-35,000 ft. and can climb to 40,000 ft. at normal 
all-up weight in 44 min. Fully equipped and with full fuel, 
but without external stores, the normal all-up weight of the 
aircraft is 18,000 Ib.; its maximum permissible all-up weight 
with stores is 23,000 Ib. 

Features claimed for the Etendard are a high radius of 
action—its ferry range is 2,000 n. miles or, in terms of 
endurance, 4 hr. 10 min.—and extremely good manceuvrability. 
On this latter point, M. J. M. Saget, the company’s test pilot 
for the Etendard programme, told us during our visit to Bedford 
that a loop can be started at less than 250 knots and that at 
a speed of 300 knots up to.Sg can be pulled. At 600 knots 
a rell can be completed in 3 sec. 

High-lift devices contribute to some of this manceuvra- 
bility. For example, the leading-edge has hydraulically operated 


nose flaps that can be lowered to one of two positions at 15° 
The normal trailing-edge flaps are of the plain 


or 30° droop. 


type and are also hydraulically operated by twin jacks to have 
a single-position deflection of 60°. To counteract trim changes 
due to flap deflection there is an electrically operated com- 
pensating flap on the all-flying tail. 

As already mentioned, the Etendard IVB has a leading- and 
trailing-edge flap blowing system. This follows “ conventional ” 
practice with the necessary high-pressure air tapped from the 
engine compressor and ducted to slits at the surface hinge lines. 
We were told that no major structural changes to the wing 
were necessary to accommodate this system as its use had 
been envisaged right from the beginning. 

For operating the flaps, the pilot has a single control which 
gives either 15° drooped leading-edge only or 30° leading-edge 
droop plus 60° main flap deflection and 20° compensating flap 
deflection. The former condition is used for normal ground 
take-off, while the latter is used for catapult take-off and for 
landing. Air brakes are located under the fuselage, and when 
out are automatically raised to a secondary position when the 
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undercarriage is lowered, in order to give adequate ground 
clearance. 

The Etendard IV can accommodate a variety of stores 
according to the particular mission it is intended to fulfil. The 
basic ground-attack version has two 30-mm. DEFA cannons, 
a bombing computer and four underwing pylons. Typical 
armament loads are: two 1,000-lb. and two 500-lb. bombs; two 
500-Ib. bombs and two 130-Imp.-gal. drop tanks; two 1,000-lb. 
bombs and two 18-rocket pods; two 18-rocket pods and two 
130-gal. drop tanks; or four 18-rocket pods with the two 
inboard ones carrying 50 gal. of fuel as well as projectiles. 

These last-named units are of interest in that advantage has 
been taken of the need to provide lengthy fairings in order 
to reduce the drag of the pods, by incorporating a fuel tank 
in the fairing. Dassault-designed, these pods were originally 
produced for the Super Mystére and are used also on the 
Mirage 3. 


For the interceptor réle the basic aircraft has only one 
30-mm. gun, the second being replaced by a missile remote- 
control system, and the bombing computer. Typical armament 
combinations are: two Nord 5103 missiles and two Side- 
winders; four Sidewinders; two 130-gal. drop tanks and two 
Sidewinders; or two missiles and two 18-rocket pods. 

The Nord 5103 is a beam-riding missile and a distinctive 
feature of the Etendard IV is a long fin-like faired antenna 
under the nose. We were told by M. Thiriet, chief design 
engineer of the Etendard, that contrary to expectation this 
fairing had no adverse effect on the directional control or 
stability of the aircraft. 

Another unusual feature of the aircraft's nose is that instead 
of having the conventional single radome, there are in fact 
two—one above the other—for the separate transmitter and 
receiver units. The Dassault Aida search and track radar with 
a limited-range search capacity has been specially designed for 


Left, the Etendard’s heavily swept fin and all-flying tail ; 
note the neat arrester hook fairing under the tailpipe. 
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Left, an extremely elegant 
aeroplane, the Etendard has 
a 45° swept wing with an 
area of 312 sq. ft. and an 
aspect ratio of 3; the IVB 
version is powered by a 
Rolls-Royce Avon. Right, 
the fin-like fairing under 
the nose is an antenna for 
guiding the beam-riding 
Nord 5103 air-to-air missile. 


Photographs copyright 
The Aeroplane and Astronautics” 


over-water operation where sea-reflections are something of a 
problem. 

The Etendard’s first visit to England was at the end of 1958, 
when during November and December the prototype IVM 
achieved 20 catapult and arrester runs at Bedford to check that 
the aircraft was capable of meeting the French Navy’s require- 
ments. These tests were followed by a number of modifications 
and refinements to the aircraft and its equipment; for example, 
the leading-edge flaps were extended outboard and the two- 
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position droop angles were increased from 10° and 20° to 
15° and 30°. 

In the early part of March this year the second Etendard 
IVM came to Bedford for further tests and accomplished about 
53 catapult launches and arrester stops. This new series of 
tests showed considerable improvement in the deck perform- 
ance. It was found, for example, that a catapult take-off at 
full load in zero wind was possible. Many of these tests were 
with the aircraft carrying underwing stores and about half the 
catapult launches were done at the aircraft’s maximum all-up 
weight. 

This aircraft returned to France at the end of last month, but 
meanwhile the third pre-production Etendard—the Avon- 
powered IVB—had arrived for tests intended to assess the 
efficacy of the flap-blowing system and to measure the 
performance with the British powerplant. This particular 
aircraft had flown for the first time in November and it is 
interesting to note that its first catapult take-off at Bedford 
was its thirty-first flight. 

Tests with the Etendard IVB have included catapult take-off 
with and without flap and leading-edge blowing and with and 
without underwing loads. At the time of our visit these were 
nearly completed. The Dassault team were well satisfied with 
the results, and they spoke warmly of the co-operation they 
had received from their hosts in R.A.E.’s Naval Air Depart- 
ment at Thurleigh under Capt. J. E. Dyer-Smith, R.N. If all 
goes well, deck trials on the “ Clemencau” will be completed 
before the autumn with both the Etendard Atar-powered IVM 
and the Avon-powered IVB.—F.T.M. 


Left, M. Saget starts the Avon prior to tests on the R.A.E.’s 
arrester runway. Below, the Etendard with hook engaging 
the wire. 
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HERE is no advanced turboprop engine in the Western 

World today to rival the Rolls-Royce Tyne. This two-spool 
engine is entering service with a take-off power of nearly 
5,000 e.h.p. and will probably be developed in due course to 
give up to 10,000 e.h.p. Its only near-rival in the U.S., the 
Allison T61, is apparently no longer being developed. 

Like its predecessor, the Dart, the Tyne was designed 
originally as a civil engine but has also been chosen to power 
military aircraft. It was produced in the first place for the 
Vickers Vanguard; other aircraft now powered by it or for 
which it has been chosen include the Canadair CL-44, the 
Transall C-160, the Breguet Atlantic, the Short Britannic, the 
Fairey Rotodyne and the Lockheed Super Hercules. It promises 
to be the leading powerplant for propeller-driven civil and 
military freight aircraft in the next decade. 

The demand for freight aircraft is increasing and for this 
application alone there will probably be a considerable market 
for the Tyne. Indeed, there is likely to be a steady but 
unspectacular requirement for it stretching over many years. 

Although the civil versions of the engine require the most 
intensive development, they offer a greater potential return 
than military engines from a manufacturer’s point of view. 
Each civil engine sold is in effect sold several times over, 
because of the spares and replacements needed for it during 
its life on an intensively operated aircraft. 


Background Story 

By the early 1950s the Dart was becoming an established 
powerplant and Rolls-Royce had begun to consider a successor 
for it. In the years since the Dart was designed, component 
efficiencies had increased and the aim was to produce a high- 
performance engine which would benefit from these advances. 
A series of projects was considered with powers ranging from 
2,500 to 4,000 h.p. 


TYNE DEVELOPMENT 


Performance and weight RTy.1 | RTy.11 | RTy.12 | RTy.20 
Average take-off power, b.h.p. 4,500 5,050 5,300 5,665 
Average take-off power, e.h.p. 4,985 5,545 5,730 6,100 
Cruise specific fuel consumption, 

Ib./e.h.p./hr. | 0.413 0.396 0.394 0.391 
Basic dry weight. !b. 2,070 2,143 2,143 2,149 
Specific weight, |b./take-off e.h.p. 0.415 0.387 0.374 0.350 


All versions of the Tyne listed above have the same pressure ratio, 13.47:1, and 
mass flow, 46.6 Ib./sec. Engine numbers for specific aircraft are the RTy.1 


Mk. 596 for B.E.A. Vanguards, the RTy.11 Mt. $12 for T.C.A. Vanguards and the 

RTy.12 M515 for Canadair CL-44s. Other aircraft which will be Tyne-powered 

include the Short Britannic, the Transall C-160, the Breguet Atlantic and the 
Fairey Rotodyne. 


Turboprop Without a Rival 


By 1953 the Vickers Vanguard design was under considera- 
tion and this aircraft needed 4,000-h.p. engines. As a result 
Rolls-Royce decided to develop a two-spool turboprop of this 
power with a performance closely matched to Vanguard 
requirements. This engine, named the RB.109, first ran in 
April, 1955. Three test engines were built and the first 25-hour 
test was run in October, 1955. 

At that stage Rolls-Royce decided that the RB.109 did not 
have the potential stretch needed to compete with rival power- 
plants and to meet the likely needs of future aircraft. The 
engine was, therefore, redesigned and its rating increased to 
4,500 h.p. In this form it was named the RTy.1, and all current 
versions of the Tyne are variants of this basic engine. 

The RB.109 had been designed with five LP and ten HP 
compressor stages; in the RTy.1 this was changed to six LP 
and nine HP stages. The pressure ratio was increased from 
12.05 : 1 to 13.67: 1 and the mass flow from 41.4 to 46.6 Ib./sec. 
The design of engine components was based on experience with 
contemporary Rolls-Royce powerplants; both LP and HP com- 
pressors were scaled from those of the Conway, bu: with part 
of the root section removed to give a higher hub/tip ratio. The 
single-stage HP turbine was scaled from the Conway unit 
and the design of the three-stage LP turbine was based on that 
of the Dart. 

First run of the RTy.1 was in January, 1956, and its first 
150-hour test came less than a year later in December, 1956. 
Meanwhile, the first 150-hour test on the RB.109 had been 
completed in February, 1956. 

Flight testing began in June, 1956, with an engine mounted 
in the nose of a test-bed Lincoln. This aircraft was originally 
used for general handling tests with the engine; later it was 
used for flight icing tests, with a spray grid mounted ahead of 
the Tyne. 

The first flight of an aircraft powered solely by Tynes was in 
August, 1958, with the engines installed in an Ambassador. 
A second Tyne Ambassador was flown intensively last year to 
give endurance experience with the powerplant. This thorough 
programme began on Mar. 6 and ended on Oct. 16. During 
this time the aircraft flew 1,642 hr. 

Based at Hucknall this aircraft was flown by one Rolls-Royce 
crew and four from British European Airways. The engines 
were operated at the power ratings to be used in B.E.A. 
Vanguard services. Four Tynes were tested in this programme, 
but the flying was concentrated so far as possible on two of 
these, so that one reached 1,500 hr. and the other 1,350 hr. 

Meanwhile, the first flight of a new Tyne-powered aircraft, 
the Vickers Vanguard, had taken place in August, 1958. In 
November, 1959, the Canadair CL-44, also Tyne-powered, made 
its first flight. 

During the following month the Air Registration Board 
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Drawing by J. H. Clark, A.R.Ae.S 


Rolls-Royce Tyne 


TORQUE SYSTEMS 
RTy.12 Mk.515 | 
ye ee 
KEY | 
i. Shaft for six-stage LP compressor with engaging 
- and pinned biades 2, f t d b s 3 f 
5 3 0 e.h p- Tw o-spool Turboprop inner tube 4, scaled ot from ené bearing, 


S Stator blades mounted in clamped-ring assemb! 

solid casings. All shrouded and with iniet and o 

guide vanes 6 

Splined couplings to intermediate shaft 8 

8. Intermediate shaft couples up to three-stage 
turbine coupling shaft 9, at spline 10 where 
connected in the HP compressor via location t 
bearing 11 

12. Shaft for nine-stage HP compressor with enga 
discs and pinned blades 13 running in front and 
bearings 14 and 15 

16. Stator blades assembled in rings which are buil 
with rotor to form a self-contained unit 

17. Spline couplings to first-stage turbine shaft 18 

19. Power take-off (at front end) drives port ext 
auxiliaries’ gearbox 20 
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(OFF 2NP 380 TAGES 
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Rolls-Royce Tyne 


RTy.12 Mk.515 


TORQUE SYSTEMS 


21. Gear drives starboard auxiliaries’ gearbox (via bevels 44. Power ta 
KEY not seen). 85S via @ 
22. Combustion chambers support 23 between inter- via 47 (rp 

- 1. Shaft for six-stage LP compressor with disc mediate casings 59 to PCI 
i S 00 urbo Tro 2. end rear b and 24. Nozzle with support bulkhead 25, burner 26, fuel 48. Seven-str 
. & 7 2 . Pp inner tube 4, sealed at front end bearing lines 27. starting and main fuel cut-off valve 28, four eng 
S Stator blades mounted in clamped-ring ly in igniter p'ug 28a (two off). vertical 

solid casings. All shrouded and with ini utlet 29. HP turbine rotor bolted to shaft 18 drives HP com- ring 53 
guide vanes 6. pressor 54. Seven-sts 

7. Splined couplings to intermediate shaft & 30. Three-stage LP turbine discs (bolted together as 31) internal 
8. Intermediate shaft couples up to thr : LP to shaft 32. and shaft 9 via coupling 33, drive inter- one 

turbine coupling shaft 9. at spline 10 » it is shaft 8 and LP compressor. Airscrew reduction drive POR ap 
connected in the HP compressor via lo thrust is from front end of LP compressor 58. HP ge 
bearing 11. 34. LP shaft drives propeller reduction gear 34, via stage be: 
12. Shaft for nmine-stage HP compressor with ngaging coupling 35 59. Intermed 
discs and pinned blades 13 running in f: back 36. Planets with their pinions engage annulus gear 37, turbine c 

bearings 14 and 15 mounted in intake casing 38 and held against torque 61. Heat shi 

16. Stator blades assembled in rings which t up by 24 oil dashpots (positive torque piston assemblies 

: with rotor to form a self-contained unit of torquemeter). 39 has two pistons in cylinder with Low-pressure | 
17. Spline couplings to first-stage turbine sha oil between. Main drive through p!anet carriers 40 62. Not used 
19. Power take-off (at fromt end) drives + ornal and airscrew shaft 41 in bearings 43 and 3a with 63. LP comr 
auxiliaries’ gearbox 20 double thrust bearing 42 to pinion 34 of fourt! 
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OUTLET CASING 
LEED VALVE 

INTERNAL WHEELCASE )~STAGE CAN 
DRIVES TO PORT & STARBI 


WXILIARIES’ GEARBOXES") 


Low-pressure External Air Supply 

65 From LP compressor supply in casing 56. via 65 to 

IFS’ supports 59 and out at 66 

7 

6 Some of LP air 65 down centre of supports 59 and up 
at 68 between third- and fourth-stage turbine. Top 


ANG’ R TO seven of the ten arms %@ are fed from 65 
STAR BORD) 69. LP air from 56 to subcasing to pressure-seal bearings 
43 and 3 


High-pressure Air Supply 

70. From seventh stage of HP compressor via 70 and ring 
main 71, down struts 60 in pipes 72, to cool first- 
and second-stage turbine discs and via 73 to second- 
and third-stage discs 


Anti-icing and Ol! Systems 


74. HP compressor air via duct 74 (with gate valve 75) 


4. Power take-off from 40 drives propeller controller unit emptying into annulus $2, thence down and up into 


85 via gears 45, and torquemeter pumps and filter 46 guid’ vane and first stator blade into outer duct 75 

via 47 (pump and filter actually at 4 o'clock, opposite of annulus 52 thence via 76 to bottom three struts of 

to P.C.U.). (Moved in drawing to show them.) nose casing (as 77) then out into air intake (cutting 
8. Seven-strut intake casing with annular oil tank 49 off 76 directs air to lip of oil cooler) 


8. Hot oil from scavenge pumps via fuel heater 78a (see 
beneath HP compressor) to heat four top struts of 


four engine-mounts 50 (bracing struts 51 anchored to 
vertical face of oil tank). Anti-icing-duct 52. nose 


ring 53 nose casing (in series, and coupling pipes as 78) 
4. Seven-strut intermediate casing Inner part houses thence down to oil cooler 79, and up to de-aerator 80 

internal wheel case 55, outer annulus 56 (takes LP in tank 49 

compressor air for distribution, with bleed valve $7) 81. Rear bearing scavenge oil from two of three rear 


8. HP compressor outlet casing contains thrust and inter- bearing struts 59 
Rta. Scavenge oil from HP turbine bearing 


Stage bearings 9-15 in. D f 
‘ 
9. Intermediate casings with 10-arm spider support 60 bi 
anet- ec axis Into en pipe an 
1. Heat shield with fire wall 614 along engine to feed all main-shaft bearings 
( RS ore 
— 1 Ale Supp!y 84. Three oil lines from P.C.1 85 (increase pitch 
eran decrease pitch and third line) thence via transfer 
2 ot used assembly 82, three arms 86 (one for each oil line) 
3. LP compressor air to seals and through 64, 64 to rear three pipes down inside airscrew hub 41 to de 
of fourth-stage turbine disc Havilland propeller unit 135 


ITION ASSEMBLY 


92 
93 


4~STAGE GAS TURBINE 
12 STAGE =IP TURBINE. 


Torquemeter and Negative-torque System 


ENGINE RUNNING SrEapY: Pump 46 feeds oil to front 
face of piston in master cylinder 87 of automatic drag 
limiting system and to front of piston in each of 
three auxiliary cylinders as 88. Qi! flows past master 
piston via slot 89 to back of piston, thence some to 
the 24 dashpots 39, to extend them to resist torque 
reaction in ring 37 (and some oil to back face of 
pistons 88), the remainder to leak through leak-slot 
90, in 87 and so into reduction-gear Casing 
INCREASED Loap: Means that ring 37 moves as arrow 
(clockwise), relieves toggle 91, on all 4 pistons. Oil 
pressure pushes pistons back. Oil-spill slot 90 closes, 
leakage stops, pressure in 39 builds up and 39 holds 
ring in new position 

Decrtasep Loap: Means that ring 37 moves anti- 
clockwise, pushes toggles 91, pushes pistons so that 
master piston moves off gap 89 to seal it oi 
pressure lessened to 39 to give new balanced position 
Power Famure: Means that ting 37 moves farther 
anti-c'ockwise until it contacts and operates lever 
914 which is connected to P.C.U. to increase pitch so 
to reduce drag 

For D&LiperaTe WINDMILLING: Pilot screws down’ 
pump relief valve to a higher pressure. Then closure 
of gap 89 will mean build-up of pressure from pump 
in front of piston and in front of pistons in auxili- 
aries 88. connected to it so as to push on toggles 91 
and hold ring 37 against further movement, preventing 
it from contacting 91a to coarsen pitch 

Automatic drag limiting system rod. Reversed torquc 
moves ring 37 to operate 90 (which it contacts) to 
yerate PC.U to which 90 is linked, to increase 
prope pitch 

Intake-temperature thermometer 

Air ani oi] mist from scavenge return system goes to 
S4 thence to tank via 93. Tank and reduction-gear 
breathing air passed to atmosphere via centrifugal 
breather at right-hand wheel case 
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Oil pressure supply from pressure filter via 20 but 
not connected to 20, thence to main reicase valve 
in oil-tank top 

Scavenge return 

Bleed valve operating ram 

Biced valve fail-safe spring 

Filler and dip stick down right-hand sick 

Oil supply from tank right-hand wheelcas« 
Main oil pressure filter 

Not used 

Synchrophasing alternator 

Feathering pump and its motor 

LP fuel governor 

Power take-off to aircraft accessories’ gearbox 

Beta feedback yoke (with linkage down under and 
back to P.C.U,) 

Thermocouples (embedded in first-stage nmovsic guide 
vanes of turbine). 


108-119. Not used. 


De Havilland Propeller Unit 


120 


132 


Back plate carried off engine nose ring 38 and with 
4 continuous (circumferential) slip-rings 121 built in 
(from engine electrics supply). 

Hub backplate (carries four sets of brushes 123 
pick-up clectrics for electric anti-icing of blades 124 
and spinner 125). 

Cam to each blade root; pitch change rocks lever 
127 about 128 to depress plunger 129 and plate 139 
to operate 106 to operate follow-up mechanieom to 
pitch control. 

Blade stop 

Not used. 

Hub plate 122 carries blade-root fairings 133 and 
locator pees. Spinner fits round 133, locates on 134 
and is held home with nose fixing to de Havilland 
propeller unit 135. 

Moulded blade-root shoes and electric cabies 


"GAS TURBINE) 4 
{ 
103 | i] 
99 
100 
102 
103 
104 
105 
106 
: 
| 
131 
| 133 
i136 


REDUCTION GEAR.— 
Torque of the reduction- 
gear annulus is reacted 
by the torquemeter 
pistons. 
TYNE INTERNALS.—Airflow through the Tyne is indicated here. The diagram gives an accurate representation of the 
Tyne’s layout apart from the inter-shaft bearing just downstream of the HP compressor, which is now a ball bearing. 
Rolls-Royce Tyne wn PERFORMANCE AT 13.500 RPM 
nots 
(Continued from page 482) Z 
gave normal category approval to the Tyne 506 and 4p00} 
Tyne 512, which power B.E.A. and T.C.A. Vanguards ¢ The ratio between the propeller shaft speed and the LP 
respectively. A.R.B. approval for the Tyne 515, for the 3 compressor and turbine speed is 0.064: 1. 
Canadair CL-44, was given in February this year and : The main structure of the engine is formed by a series 
Federal Aviation Agency certification for all three marks ¢™ of casings, basically circular, which are joined to form a 
was given in March. po rigid unit in which the rotating assembly is supported 
Approximately 21,000 running hours have now been F on ball, roller and plain bearings. The casings are 
accumulated by the Tyne. Bench running totals just over ee | 7: accurately located by radial dowels, spigots and close- 
12,000 hr. and flight experience with development and : fitting bolts to ensure alignment of the bearings and 
production engines totals 8,750 hr, Eighteen develop- } —+—-+— Be: interchangeability. 
ment engines have been used in the programme, including 62 
the original three RB.109s which were modified up to « T 
RTy.1 standard. 
so far revealed by Rolls-Royce are the 
y.1, RTy.11, RTy.12 and RTy.20, details of which are 
tabulated on the preceding page. The RTy.1 powers 1% | & AIR-COOLED 
B.E.A. Vanguards and the RTy.11 the Vanguards for ALTITUDE | BLADES.—A rapid + + 
T.C.A, Canadair CL-44s and Short Britannics will have build-up of Rolls- 
the RTy.12 and RTy.20s will be installed in the Transall 600 TRUE AIRSPEED KNOTS Royce om. 
C-160 and the Atlantic. Lo Wan 
Take-off power varies from 4.500 b.h.p. for the RTy.1 40 a | 7 cooled turbine 
to 5,665 for the RTy.20, but all Tynes in this 1000000} 
range are basically the same engine and have the same Conway and Tyne. 
STATIC PERFORMANCE AT SEA LEVEL | 
1 5 ad | 7 900 1962 1963 
= Main units of the basic engine are the air intake and 
- Ay | % < nose casings, which carry the reduction gear; the LP 
— compressor; the intermediate casing which carries the 
ae internal and external wheelcases; the HP compressor; the 
; compressor outlet casing; the combustion chamber; 
‘ tn p00 PERFORMANCE.—Sea-level and cruise performance the nozzle box housing; the turbine assemblies; and 
take-off power is 5, s.h.p., plus 1, . jet thrust, -ngine casings are o > air-ints 
va FS pressure ratio and mass flow. Up-rating has come as a sated one runs 
& result of operation at higher temperatures and relatively 7% 
wor 3400 minor internal improvements such as altering the throat ‘a 
z area of the first-stage LP nozzle guide vanes by changing ic 
Later developments of the Tyne will include “ Stage 4" 
variants, giving approximately 6,500 b.h.p. and beyond 
that long-term development is planned which will | 
extend power output to nearly 10,000 e.h.p. Mass flow z 
3 2800 and pressure ratio of later versions will be increased by 
* the addition of a zero stage at the front of the LP nena 
-™ compressor; detail strengthening of the engine will also 
be necessary. = reu | 
Tyne in Detail 
A two-spool high-pressure turboprop, the Tyne has, 
as already mentioned, a six-stage LP compressor driven hie a = 
by a three-stage LP turbine and a nine-stage HP com- 
ae Cee by a single-stage HP turbine which has 
2900 air-cooled blades. The compressors are driven by their 
carbines chat. y auxiliaries are shown in this diagram- 
The matic layout of the Tyne. ( .M. pump = torquemeter pump; P.C.U. = 
gine S propeller through compoun propeller control unit; aux. G.B. = gearbox drive for airframe-system 
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epicyclic reduction gearing from the LP shaft, which 
passes through the concentric, but independent, HP shaft. 


auxiliaries.) 


ted; 
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which is cast in magnesium, and the intermediate casing 
which is an aluminium-alloy casting. Inside the engine, 
the discs of the compressor and turbine are of ferritic 
stainless steel. The inlet guide vanes and first-stage 
stator blades are fabricated in steel; the remaining LP 
Stators are of aluminium alloy 

All the LP compressor rotor blades are of aluminium 
alloy. The HP compressor, on the other hand, has 
titanium rotor blades for all but its last two stages which 
are steel; all its stator blades are steel. 

Both compressors have pin-mounted rotor blades 
which is standard Rolls-Royce practice. Working tip 
clearances are small, about 0.005 to 0.010 in. and the 
blades are thinned down at their tips to reduce the energy 
dissipation if a blade tip were to rub against the casing. 

All turbine blades are made in Nimonic alloys, 
although the actual Nimonic used can not be revealed. 
The HP turbine has air-cooled blades. All turbine blades 
have extended roots to reduce the disc operating 
temperature. 

The tubo-annular combustion system has 10 circular 
flame tubes in a cylindrical chamber between the outer 
casing and an internal one. Each of the flame tubes has a 
duple burner which is mounted on the compressor outlet 
casing and projects into the tube. Each of the 10 flame 
tubes produces 2,700 gas h.p. 


Control 

Fuel is supplied to the burners by a positive-displace- 
ment variable-stroke pump through a fuel control unit 
(FCU) which contains the automatic and manual controls 
needed to ensure the correct fuel flow in all flight con- 
ditions. Between flight idling and maximum reverse 
thrust the flow is controlled by a variable-datum governor 
driven from the LP shaft. During flight this unit acts 
as an LP shaft overspeed governor and a governor in 
the fuel pump performs a similar function for the HP 
shaft assembly. A low-pressure fuel pump ensures a 
positive feed to the HP pump at all times. 

Power output of the engine is controlled by a manually 
operated lever in the aircraft cockpit; it is mechanically 
connected to the propeller controller unit (PCU), throttle 
valves in the FCU and to the LP shaft governor. A 
second cockpit lever operates a feathering lever on the 
PCU, the HP fuel cock and fuel-trim levers on the FCU 

To give a smooth transition of thrust over the operating 
range from flight idling to maximum reverse thrust, 
propeller blade angle, or Beta, control is used; this assists 
in aircraft ground handling. Within this range there is 
an appropriate blade angle and engine speed for each 
position of the pilot’s power lever. Actual blade angle 
is signalled to the PCU through a linkage and a yoke 
mounted on the nose casing of the engine. 

An automatic drag limiting system is mechanically 
interconnected with the engine torquemeter system and 
limits the torque fed back to the engine if the propeller 
takes up too fine a pitch. At all cruise and take-off 
power-lever settings this system provides automatic 
feathering. The system is reset by pilot’s lever movement 
to permit the use of propeller drag for braking. 

Throughout the normal flight r.p.m. range the LP and 


HP compressor speeds are matched to give the best 
efficiency. But during the approach engine power is 
reduced by reducing HP shaft speed while maintaining 
LP shaft speed constant at 10,500 r.p.m. To avoid LP 
compressor surge in these conditions, a bleed valve is 
provided to bleed off some air downstream of the LP 
compressor. In all other flight conditions this bleed valve 
is closed. 

Surge can also result from changes in airflow caused 
by variations in the outside air temperature or by speed 
changes which alter the air intake temperature. For 
this reason the bleed-valve control is made responsive to 
temperature and to the r.p.m. differential between the 
LP and HP compressors. 

The Tyne’s oil system is completely self-contained 
on the engine and is of conventional dry-sump type. 
The steel oil tank is at the rear of the air-intake casing; 
oil is drawn from it by the main oil pump in the lower 
part of the HP wheelcase and is distributed to all 
sections of the engine at 50 p.s.i. Oil is also supplied 
to the torquemeter and propeller control unit. 

Six scavenge pumps return the oil to the tank; before 
this, it is passed through twin oil coolers mounted on the 
airframe under the engine. In all, the powerplant holds 
91 Imp. pints of oil with an additional 24 pints in the 
propeller. Maximum consumption during acceptance 
tests is 1 pint per hour; total consumable oil is more than 
20 pints. 

Hot parts of the engine are cooled and its seals are 
pressurized by air tapped from both compressors. To 
prevent heat transfer to the aircraft structure, the com- 


ROTATING ASSEMBLIES.—Both 

the LP and HP compressors are 

scaled from those of the Conway. 

The nine-stage HP compressor 

(right) has titanium blades for all 

except its last two stages, which 
are of steel. 


The three-stage LP turbine 
(below) is based on that of the 
Dart. 


bustion chamber, nozzle box, tail-bearing housing and 
exhaust unit are shrouded by a steel casing which acts 
as a heat shield. The HP turbine blades and nozzle 
guide vanes are air-cooled. 

Air tapped from the final stage of the HP compressor 
is used for anti-icing of the LP compressor inlet guide 
vanes and first-stage stator blades. Air from the same 
source also heats the three lower struts of the air-intake 
casing and the lips of the oil-cooler inlet duct. The 
upper four intake struts are heated by return oil before 
it passes through the oil cooler. 

The engine is started under the automatic control of a 
timer panel in the aircraft. The starter motor, either 
electric or compressed air depending on the application, 
drives the HP rotating assembly. Igniter plugs in two of 
the flame tubes initiate combustion. 

The four-bladed de Havilland propeller used with the 
Tyne is of the Hydromatic type; its diameter is 
14 ft. 6 in. for the Vickers Vanguard; for the Canadair 
CL-44 it is 16 ft. 0 in. Its installed weight (Vanguard) 
is approximately 1,093 Ib. It has a 120° pitch range 
Features of this propeller are constant speed operation; 
Beta control for reverse thrust and ground handling; two 
independent means of manual feathering control; auto- 
matic drag limiting control; mechanical pitch lock 
responsive to overspeed or loss of hydraulic pressure; 
pressure-sensitive hydraulic pitch lock; mechanical and 
secondary flight-idle stops; and synchrophasing.—-J.R.C 


A list of Tyne suppliers will be found on page 500. 


The Tyne’s six-stage LP compressor (below) has pin-mounted 


aluminium-alloy blades. 
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AIR INTAKE LP COMPRESSOR 
\ A COMBUSTION CHAMBER HP TURBINE LP TURBINE 


es \ \ EXHAUST UNIT 


REDUCTION GEAR 3 = 


INTERMEDIATE SHAFT 


COUPLING SHAFT 


HIGH SPEED PINION SHAFT 
TYNE INTERNALS.—Airflow through the Tyne is indicated here. The diagram gives an accurate representation of the 
Tyne’s layout apart from the inter-shaft bearing just downstream of the HP compressor, which is now a ball bearing. 
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Rolls-Royce Tyne . .. . 
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(Continued from page 482) | 
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gave normal category approval to the Tyne 506 and 
Tyne 512, which power B.E.A. and T.C.A. Vanguards 
respectively. A.R.B. approval for the Tyne 515, for the 
Canadair CL-44, was given in February this year and 
Federal Aviation Agency certification for all three marks 
was given in March, 

Approximately 21,000 running hours have now been 
accumulated by the Tyne. Bench running totals just over 
12,000 hr. and flight experience with development and 
production engines totals 8,750 hr. Eighteen develop- 
ment engines have been used in the programme, including 
the original three RB.109s which were modified up to 4900 
RTy.1 standard. 

Tyne variants so far revealed by Rolls-Royce are the 
RTy.1, RTy.11, RTy.12 and RTy.20, details of which are 
tabulated on the preceding page. The RTy.1 powers 
B.E.A. Vanguards and the RTy.11 the Vanguards for 
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T.C.A. Canadair CL-44s and Short Britannics will have | 
the RTy.12 and RTy.20s will be installed in the Transall 3 ap — AIRSPEED KNOTS 
C-160 and the Atlantic. boo | 
Take-off power varies from 4.500 b.h.p. for the RTy.1 + 
to 5,665 b.h.p. for the RTy.20, but all Tynes in this 2 
range are basically the same engine and have the same 200175000 : SSS : 
~ 
STATIC PERFORMANCE AT SEA LEVEL (15.A) TT T | 
TRUE AIRSPEED—KNOTS|__} 
| A 
3909 
goof 00 —-— 
s00f- L 4300 3500p % | LTITUC < 
4p00 PERFORMANCE.—Sea-level and cruise performance 
* ra for the RTy.12 is shown above and left. Average 
ete 7 & take-off power is 5,300 s.h.p., plus 1,120 Ib. jet thrust, 
& "4 / | at 15,250 r.p.m.; the s.f.c. is then 0.485 Ib./s.h.p./hr. 
pressure ratio and mass flow. Up-rating has come as a 
P| 2 result of operation at higher temperatures and relatively 
om <1 £) 400 2 minor internal improvements such as altering the throat 
Hf z area of the first-stage LP nozzle guide vanes by changing 
a their aerofoil angle. 
Later developments of the Tyne will include “ Stage 4" 
» variants, giving approximately 6,500 b.h.p. and beyond 
a 7 _ that long-term development is planned which will mar 
Ff extend power output to nearly 10,000 e.h.p. Mass flow 
+ # and pressure ratio of later versions will be increased by 
Py the addition of a zero stage at the front of the LP 
od compressor; detail strengthening of the engine will also 
be necessary. 
Tyne in Detail | 
3 A _two-spool high-pressure turboprop, the Tyne has, 
8 as already mentioned, a six-stage LP compressor driven 
z os by a three-stage LP turbine and a nine-stage HP com- 
2 pressor driven by a single-stage HP turbine which has 
¥ air-cooled blades. The compressors are driven by their i 
turbines through independent shafts. 
a The engine drives its propeller through compound ’ 
10.000 77.000 77.000 73.000 74,000 epicyclic reduction gearing from the LP shaft, which 


ENGINE SPEEO—R P.M passes through the concentric, but independent, HP shaft. ‘ 
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The ENGLISH ELECTRIC Lightning is one 


of the most advanced fighters in the world, 


FOR iTS FUTURE Even so the basic design has further 


great potential development—not only in 


D E V Ee L oO P NM E N T performance, but also in adaptation to other 


operational roles. This built-in stretch offers 


oO { Li Ti Ss... economies of production and operation 


as well as ensuring that, tactically speaking, 


it can be adapted to meet any situation 


which may arise. 


IS INCOMPARABLE 


ENGLISH ELECTRIC AVIATION LIMITED 


MARCONI HOUSE-STRAND-LONDON WC2 
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The DIDAS transmitter 


@ Fully Transistorized 


@ Extremely High Speed 


@ Compact 


@ Reliable 


@ Modern Construction 


@ Rugged but light 


(A member of Hawker Siddeley Aviation) 
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DIDAS receiving and recording in laboratory conditions 


Speedy measurement and analysis of data has 
become a necessity in modern industry. 
Armstrong Whitworth Aircraft have developed 
data handling systems for measurement and 
remote control. 

The data can be transmitted at the speed of light by 
radio, or by cable link, with extreme accuracy. 

In one system (the DIDAS vehicle system), over 
250,000 different readings can be obtained in one 
minute. Analogue /digital and digital analogue con- 
verters, working at over 50,000 conversions a 
second, eliminate processing bottlenecks. Systems 
can be engineered to customers’ requirements. 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED, Baginton, Coventry, England 
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567482 109235 
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857395 274837 
948573 198573 
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The Fighting Services 


Flag Officer Flying Training 


EAR ADMIRAL F. H. E. HOPKINS, D.S.O., D.S.C., is to 

become Flag Officer Flying Training in succession to Rear 
Admiral D. R. F. Cambell, C.B., D.S.C., with effect from 
September, 1960. 

Joining the aircraft carrier H.M.S. “ Theseus” in 1950 as 
Commander (Air), Rear Admiral Hopkins flew in operations 
off Korea before returning to the United Kingdom to be Deputy 
Director of Air Organization and Training from 1951 to 1953. 
After serving as Director of the Air Warfare Division at the 
Admiralty, he assumed command of H.M.S. “ Ark Royal” in 
1956. He is at present Captain of the Britannia Royal Naval 
College, Dartmouth 


U.A.S. Flying Competitions 


OMORROW, Apr. 23, pilots of the Birmingham, Liverpool, 

Manchester and Queen's (Belfast) University Air Squadrons 
will be competing for the de Havilland Trophy at R.A.F. 
Woodvale, near Southport. In addition to the right to hold 
the Trophy for a year, the winners will qualify to join the 
winners from the other area competitions in the final of the 
Hack Trophy, the annual championship of all 17 university 
air squadrons. This takes place at the Central Flying School, 
R.A.F. Little Rissington, on Saturday, May 28. 

The de Havilland Trophy was put up for competition in 
1953 between Birmingham, Liverpool and Manchester squad- 
rons, but three years ago the event was reorganized and Queen's 
University Squadron was admitted to make it a four-cornered 
contest. Since the start of the competition the Liverpool and 
Manchester squadrons have monopolized the Trophy and the 
only occasion one or the other has not won was in 1954, when 
Birmingham U.A.S. was successful. 


Director-General of Personal Services 


IR COMMODORE J. R. GORDON-FINLAYSON, D.S.O.. 

D.F.C., is to become Director-General of Personal Services 
at the Air Ministry on May 1. 1960. Appointed Assistant 
Commandant of the R.A.F. Staff College, Bracknell, in 
December, 1956, he will take up his new post with the acting 
rank of Air Vice-Marshal. 

In April, 1945, Air Cdre. Gordon-Finlayson took over the 
administrative planning for “ Tiger Force * which was to have 
been the R.A.F. heavy bomber element for operations against 
Japan. After the War he held various appointments in South- 
East Asia, includjng the command of No. 341 (Transport) 
Wing and No. 48 Squadron. 

On the directing staff of the Joint Services Staff College 
between 1948-49, he served for a year as air adviser to Northern 
Command. In 1951 was posted to the Air Ministry as Deputy 
Director of Operational Training after which he spent two 
years in the Middle East, first as station commander at 
Deversoir, Egypt, and later at Khormaksar, Aden, before taking 
up the appointment of Group Captain in charge of Organization 
at Bomber Command. 


Invention Award 


OR his invention of a portable bomb gear test box, which 
simplifies and considerably reduces the cost of testing bomb 
release systems in the V-bomber force, Sgt. David Nesbitt, 
B.E.M., of R.A.F. Wittering, has been awarded the sum of £775 
(£25 by the A.O.C.-in-C., Bomber Command, and £750 by the 
Air Council). j 
His invention, weighing only 70 Ib., can be carried by two 
men, compared with the test gear previously in use which was 
borne by vehicle from aircraft to aircraft prior to take-off. The 
prototype, produced in 1957-58 after taking ten days to design. 
was found to be readily adaptable to the needs of bomber 
aircraft. For a previous invention, Sgt. Nesbitt was awarded 
£15 by Bomber Command. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 

ments: 

Bomber Command: Weg. Cdr. F. S. Hazlewood, O.B.E.,. A.F.C., 
to Headquarters for plans and policy duties. 

Fighter Command: Wg. Cdr. W. E. French to Headquarters. 
No. 13 Group, as Senior Technical Staff Officer, with acting rank 
of Gp. Capt.; Wg. Cdr. D. L. Hughes, D.F.C., A.F.C., to R.A.F. 
Middleton St. George, to command No. 33 Squadron. 


MIXED BAG.—One of the Super Mystére B-2s of No. 12 
Wing, l’'Armée ‘de I’Air, which recently visited R.A-F. 
Wattisham, in formation with a Hunter F.6 of No. 111 
Squadron and a javelin FAW.8 of No. 41 Squadron from 
Duxford. Only recently joining Fighter Command, the 
FAW.8 is the latest mark of Javelin in Squadron service. 


Coastal Command: Sqn. Ldr. W. E. Hamilton, D.F.C., to R.A.F. 
Ballykelly, to command No. 203 Squadron, with acting rank of 
Wg. Cdr. 

Transport Command: Sgn. Ldr. R. R. Presland, D.F.C., to 
Headquarters, as Wg. Cdr. Accounts, with acting rank of Wg. Cdr. 

Technical Training Command: Weg. Cdr. J. L. Aron, M.B.E., to 
Headquarters for accounts duties. 

Maintenance Command: Gp. Capt. F. E. Stokes to Headquarters, 
No. 40 Group, as Senior Technical Staff Officer; Wg. Cdr. I. G. H. 
Drummond to Hendon to command the Joint Services’ Air Trooping 
Centre. 

Signals Command: Wg. Cdr. C. A. H. Goudie to R.A.F. Watton 
for signals duties, with acting rank of Gp. Capt.; Wg. Cdr. A. J. ce 
Mott, O.B.E., to Headquarters for radio duties. fs 

Middle East Air Force : We. Cdr. J. T. O'Sullivan to Headquarters, 

No. 5 (Light Anti-aircraft) Wing, R.A.F. Regiment, Nicosia, Cyprus, 
to command. 

Far East Air Force: Wg. Cdr. A. R. Wright, D.F.C., A.F.C., ae 
to Headquarters for Air Plans duties; Sqn. Ldr. B. A, Templeman- a? 
Rooke, D.S.O., D.F.C., A.F.C., to R.A.F. Changi to command 9 
No. 205 Squadron, with acting rank of Wg. Cdr. ; : 

British Forces Arabian Peninsula: Weg. Cdr. G. Craig, O.B.E., 
to No. 22 R.A.F. Police District, Aden, to command. i 

Other Appointments: Gp. Capt. P. W. Jamieson, A.F.C., to 
Washington as Secretary of the Standing Group; Gp. Capt. J. N. 
Kentish, D.F.C., to R.A.A.F. Station, Edinburgh Field, Australia, 
as Senior R.A.F. Officer Adviser to the Officer Commanding; 
Wg. Cdrs. D. F. H. Bird, D.F.C., and S. C. Dawson to the Ministry 
of Aviation: Wg. Cdr. H. Knowles to the transport “* Devonshire 
as Ship’s Commandant. 


Reunions 
No. 269 Squadron Reunion.—The 38th all ranks reunion of the 
R.N. Seaplane Bases, Port Said and Alexandria, and No. 269 . 


Squadron Old Comrades’ Association, will be held at the Chicken 
Inn Resturant, Wilton Road. Victoria, London, on May 7 at 18.00 
hrs. Hon. Sec. W. C. Shilling, Sedgrove, Kewferry Drive, North- 
wood, Middx. 

No. 194 Squadron Reunion.—The 10th reunion anniversary dinner 
of No. 194 Squadron will be held at the Tavistock Banqueting 
Rooms, 18 Charing Cross Road, London, on May 14 at 18.30 hrs. 
Tickets. price 18s. 6d. each, can be obtained from D. Williams, 
56 Mottingham Lane, Lee, London, S.E.12. 
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With the expanding town of Nairobi as a background, this Blackburn Beverley of No. 30 Squadron is based at nearby Eastleigh. 


Air Power in Aden and Africa 


ECENT events in various parts of Africa provide a 

reminder that the protection of British interests in those 
areas remaining under our administration is as vital a task 
today as it ever was. The positioning in East Africa of a 
Strategic Reserve nucleus of three regiments of British troops, 
with its own R.A.F. transport and tactical support element, 
therefore has particular significance in the current atmosphere 
of African nationalism and, although the Brigade is poised to 
go almost anywhere in the World, its stabilizing influence is 
likely to be the greatest on its own doorstep. 

Farther afield, in the Aden Protectorate, is another internal 
security problem, with the difference that punitive action 
against dissident tribesmen has been a perennial requirement 
certainly for as long as the Royal Air Force has been associated 
with that desolate part of the World. The air operations in 
recent weeks, afthough involving jet aircraft and multi-engined 
long-range types, have followed a pattern which was first 
established with the lumbering biplanes of the mid-1920s, and 
can now be regarded as classic. 

Both in East Africa and Aden, however, political considera- 
tions outweigh the military factors governing possible offensive 
air action. And, although these areas are widely separated 
geographically, they are additionally linked in being adminis- 
tered, so far as their air elements are concerned, by a common 


By John Fricker 


H.Q. in Aden. With the British Forces Arabian Peninsula 
Command as its title, this H.Q. is, perhaps, not entirely 
accurately named in gathering East Africa under its wing, but 
this is a liaison of convenience, both areas being at the ends 
of a long administrative and logistic pipeline from the U.K. 

Although British Forces Arabian Peninsula (henceforward 
referred to more succinctly as B.F.A.P.) has an R.A.F. C.-in-C., 
Air Chief Marshal Sir Hubert Patch, K.C.B., C.B.E., it is not 
an air command. It is a fully integrated joint Services organi- 
zation, having become independent from the Middle East Air 
Force almost exactly two years ago. Under Air Chief Marshal 
Patch is the A.O.C. Aden, Air Vice-Marshal D. J. P. Lee, C.B., 
C.B.E., while East Africa has as its Senior R.A.F. Officer, 
Air Cdre. C. H. Simpson, M.A. 

With so few secure bases remaining available for R.A.F. 
use Overseas, concentration of resources is inevitable, and at 
Aden there is a complete air force in miniature. On the single 
airfield of Khormaksar are based 12 different types or marks 
of aircraft which fly a total task equivalent to one-third of 


Operating in the general-purpose réle, the Shackleton M.R.2s 
of No. 37 Squadron undertake, among other things, maritime- 
reconnaissance, bombing, strafing and transport duties. Also 
at Khormaksar are the Beverleys of No. 84 (Composite) Sqn. 
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that achieved by R.A.F. Bomber Command, or one-half of the 
Fighter Command figure. Under the station commander, 
Gp. Capt. J. R. H. Merifield, D.S.O., D.F.C., A.F.C., are 
tactical, reconnaissance and transport elements, which operate 
from Khormaksar into Aden Colony and Protectorate, as well 
as along the coast of Southern Arabia and round as far as 
Bahrain 

That island is the northern limit of the B.F.A.P. area, and 
is reached by the staging posts of Riyan, Salalah, Masirah and 
Sharjah. These peripheral airfields are additional to the large 
number of desert strips “ up country,” in the savage interior of 
the Hadhramaut, and B.F.A.P. also includes within its area the 
Western Protectorate landing fields at Dhala, Kataba, Mukeiras, 
Beihan and Ataq. 

In many cases, these demarcated areas of desert, usually 
about 4,000 ft. in length and sometimes with very difficult 
approaches, provide the only means of communication for the 
land forces, in their patrols along the indeterminate frontier 
areas in defence of the local sultans or sheikhs, against the 
infiltration of rebel tribesmen. The traditional tribal pastimes 
of gun running and banditry have continued intermittently in 
recent years as of old, although the recent improvement in 
relations between the Imam of the Yemen and the British 
in Aden has tended to lower the political temperature of this 
perpetually inflammable area. 

The continued raison détre for our “ fire-brigade ~ forces 
in such remote bases was recently emphasized, however, by the 
outbreak of a local conflagration of periodic arms smuggling 
into the Aden Protectorate. Including many of Czech origin, 
the contingent of weapons is believed to have travelled by 
devious routes through the Yemen en route to the Bubakr tribes- 
men, who are in revolt against constituted rulers in the 
Protectorate. 

Action against these moves follows a well-defined pattern. 
Extensive reconnaissance is made from the air for the camel 
trains or other conveyances along the possible supply routes, 
and the insurgent regions are declared proscribed areas. 
Leaflets are dropped to inform the inhabitants of the fact, and 


A Valetta C.1 of No. 84 
(Val.) Sqn. is seen over 
a typical stretch 
terrain in the Aden area. 
The squadron also uses 
Beverleys for lifting 
heavy equipment into 
desert landing strips. 


to warn them of attack if seen within these areas after a 
specified time. Crops and livestock also become liable to air 
attack, as do known centres of insurrection or hostile villages. 
If located, gangs of rebels are harassed from the air, but au 
equally important part played by air power in the campaign is 
for the supply of provisions, ammunition, and so on, for the 
ground troops by transport aircraft. 

The variety of R.A.F. equipment at Khormaksar covers all 
these contingencies, and provides a reminder that B,F.A.P, is 
one of the few commands engaged in truly operational 
activities. Last year a fairly prolonged campaign in Oman 
was brought to a successful conclusion with the help of some 
of its aircraft, which have since been joined by newer types to 
maintain the high level of operational efficiency. 

Tailored especially to requirements of the Aden theatre, the 
Hawker Hunter F.G.A. 9 has recently replaced the Venom 
F.B. 4s in No, 8 Squadron (Sqn. Ldr. R. Knight) at 
Khormaksar, and became operational at the beginning of 
March this year. The Hunter 9 was evolved after a competi- 
tive evaluation of several aircraft types for ground-attack 
duties in Aden, and has an Avon 207 of slightly increased 
thrust, improved cockpit air conditioning, a strengthened wing 
to carry 230-gal. drop tanks in addition to external stores, and 
a tail braking parachute. 

With four 30-mm. ADEN cannon, which can be fired in pairs 
or collectively, plus underwing bombs or rockets, the Hunters 
are able to bring very formidable fire-power to bear on pin- 
point targets. These might be unauthorized movements in 
proscribed areas, or the individual houses or buildings of 
dissident citizens, which are selected for destruction after due 
warning hgs been given by leaflet dropping. These same 
leaflets, of” course, give the tribesmen the opportunity of 
organizing a little local opposition, and on a recent sortie 
eight aircraft were hit by rifle and light machine-gun bullets. 

No. 8 Squadron has been associated with Aden since the 
early 1920s, and leans on a vast tradition of desert operations. 
It may soon be joined at Khormaksar by No. 208 Squadron 
(Sqn. Ldr. R. Ramirez), which recently left Nairobi to return 
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to the U.K. for re-equipment with Hunter 9s, in place of its 
Venom 4s. A two-seat Hunter T.7 is included in both 
squadron establishments, for conversion and instrument train- 
ing, while Khormaksar also has one or two Meteor 7s for IF 
practice and target-towing. ; 

These veteran twin-jet fighters are still used operationally in 
Aden by the Arabian Peninsula Reconnaissance Flight (Fit. Lt. 
P. T. Retief), which is equipped at the moment with five 
Meteor F.R.9s. These have an invaluable function to perform 
in oblique and vertical photography, in addition to visual 
reconnaissance, and have the useful capability of backing such 
operations with the fire-power of their four 20-mm. Hispano 
cannon, should targets present themselves. They are 
scheduled, however, for eventual replacement by the tactical- 
reconnaissance Hunter F.R. 10. 

Armed reconnaissance is also one of the many réles under- 
taken by the Shackleton M.R. 2s of No. 37 Squadron (Sgn. Ldr. 
D. E. King, D.F.C.), in its task of “ colonial policing.” As the 
last piston-engined aircraft to remain in operational service 
with the R.A.F., the Shackleton is particularly suitable for 
general-purpose duties, being able to spend prolonged periods 
at low altitudes on search and strike missions. Its two 20-mm. 
nose cannon give it a potent strafing potential, and its very 
large bomb bay can carry a great variety and weight of stores, 
such as bombs, depth charges, rescue equipment, and so on. 

When necessary, the Shackletons can help out as troop 
transports, and their original maritime reconnaissance réle has 
by no means been neglected, as their participation in a recent 
CENTO exercise over the Arabian Sea from Karachi illus- 
trated. The Shackletons are also required for occasional 
search and rescue sorties, and are backed, for short-range 
operations, by the four Bristol Sycamores and one Westland 
Whirlwind of the Aden Helicopter Flight. 

As the runway at Khormaksar has the sea at both ends, a 
helicopter is virtually essential for crash stand-by, while the 
nature of the hinterland imposes a further requirement for 
rotorcraft. The combination of tropical temperatures and 
mountains, however, demands an exacting high-altitude per- 
formance, which is obtainable from the four/five-seat 
Sycamore. The rotorcraft of the Aden Helicopter Flight were 
employed in the Muscat and Oman campaign last year, and 
there are many places in the B.F.A.P. area which are accessible 
only to such vehicles. 

The only fixed-wing aircraft capable of operating into many 
of the Sauthern Arabian airstrips are the Scottish Aviation 
Twin Pioneers, which equip one of the three units in the Aden 
Transport Wing. No. 78 Squadron (Sqn. Ldr. W. G. Hester) 
operates its twin-engined sTOL aircraft primarily on passenger 
communications up to 300 miles eastwards into the Western 
Aden Protectgrate. In that area are 15 or 16 up-country strips, 
which comprise cleared stretches of desert with no other 
facilities except, perhaps, a vehicle-mounted homer. 

The larger strips at Dhala and elsewhere, which have already 
been mentioned, have additional facilities such as crash crews 
on stand-by, and have army or Aden Protectorate Levy units 
in their vicinity. Except at Dhala, these garrisons are supplied 
entirely by air with all their requirements, by means of 
scheduled services by the Transport Wing and Aden Airways. 
The heavy lifts are done by the Blackburn Beverleys of No. 84 
Squadron, which is another traditionally Eastern R.A.F. unit. 
It is now organized on a composite basis, the Beverley con- 
tingent being under the command of Sqn. Ldr. H. W. Guile, 
and there is a similarly sized Valetta component—No. 84 
(Valetta) Squadron—which is commanded by Fit, Lt. J. R. 
Grant. 

These aircraft undertake supply dropping and tactical 
support, in addition to scheduled services within the Aden 
area and up to Bahrain in the east, and Hargeisa and Eastleigh 
(Nairobi) in the west. Co-operation with the ground forces of 
the B.F.A.P. is close and continuous, whether during ective 
internal security duties or on exercises. The best airfields used 
by the transport aircraft are the coastal staging posts at Riyan 
and so on, where there are 2,000-yd. strips and a full range of 
facilities. Salalah even has Gca for the bad summer weather, 
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Aden’s own Squadron—No. 8—has 
recently re-equipped from Venom 4s 
to Hunter F.G.A.9s, and was the 
first unit to receive these hard-hitting 
fighter-bombers. It also has a yellow- 
banded Hunter T.7 for instrument- 
flying training and conversion. 
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but such luxuries do not often come the way of the busy air 
transport element. 

Although the temperature and altitude conditions usually do 
not permit the Beverleys to operate at their maximum per- 
missible weight of 142,000 Ib., the normal 135,000 Ib. a.u.w. 
gives ample payload for the required ranges, and the sToL 
performance is excellent for so large an aeroplane. Take-oft 
requires no more than 800 yd., and at the maximum landing 
weight of 135,000 Ib., the Beverley can stop after a run of 
400 yd., with full reverse pitch and braking. Because of the 
higher temperatures, however, cruising power has to be 
increased from the normal 45% to 65% to maintain per- 
formance, with a corresponding increase in engine wear. 

This is just one of the many maintenance problems in the 
Aden area, which is probably the worst environment for 
aviation in the World. Apart from the runway, the airfield 
surface at Khormaksar is composed of rolled sand, salt and 
gypsum, which combines with the humidity to provide a highly 
corrosive mixture. Coupled with electrolytic action, this is 
sufficiently powerful, to quote a recent example, to weld the 
gun sear of a Martin-Baker ejection seat into its slot in a 
couple of days, and imposes a tremendous technical burden 
on the station. 

Added to this is the multiplicity of types, which include, 
apart from the aircraft already mentioned, com. flight 
Pembrokes, and the A.O.C.’s personal Canberra B.2 for high- 
speed communications. The required spares backing is 
formidable, and the supply route from the U.K. is long. A 
final straw contributing to the overload is that Khormaksar 
was designed to accommodate one squadron and is now housing 
the equivalent of seven. Because of this, many airmen are 
having to live on the balconies of the overfull barrack blocks, 
which have about 400 too many troops in them. 

Plans are in hand for both single and married quarters, 
while the overcrowded servicing accommodation is to be 
similarly expanded. New hangars, an air-conditioned electronics 
centre and concrete parking pads are to be built, and the 
runway is already being resurfaced, a 2,000-yd. parallel strip 
being used in the meantime. 


Over to East Africa 

As Aden is so crowded, some of its units have overflowed, 
in effect, to East Africa, where the main R.A.F. base in the 
area is at Nairobi, some 1,000 miles away. The Service air- 
field at Eastleigh, which is commanded by Gp. Capt. L. H. 
Joel, D.F.C., has been an important staging post on the 
southern route for some considerable time, but its prominence 
as an operational base varies with changing circumstances. 
During the Mau Mau campaign, it housed the R.A.F. bomber, 
ground attack and transport element which did much to help 
end the Emergency, but it later went on a care and mainten- 
ance basis, with only a handful of communications Pembrokes 
flying from it. A new build-up of operational strength started 
almost exactly a year ago, with the arrival of the first units 
of 24 Brigade, which constitutes the nucleus of the Strategic 
Reserve in Kenya. 

Air <a for these three regiments is the main respon- 
sibility of R.A.F. Eastleigh, which has light and heavy tactical 
transports for this task, plus a fighter-bomber squadron. This 
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unit, No. 208 Squadron, which was the last to operate the 
Venom in the R.A.F., has temporarily withdrawn to the U.K. 
to re-equip with Hunter 9s, but it is later to return to Kenya 
or Aden. 

In addition to joint planning and exercises with the Army, 
the R.A.F. in East Africa also liaises with the Governments 
of Kenya, Tanganyika and Uganda, plus the British Resident 
in Zanzibar, on matters of defence and internal security. Its 
aircraft occasionally operate into some of the staging posts 
and airfields outside Kenya itself, such as Entebbe, Kisumu, 
Dar-es-Salaam and so on. 

Compared with Aden, there is all the space in the World 
for training in East Africa but, as the main base, Eastleigh 
is severely limited. Being encroached on by the town its 
runway is incapable of practical extension, and space does not 
permit extensions of its servicing facilities. Its future use is 
therefore to be confined to aircraft maintenance and storage 
for the R.A.F. in East Africa, which is to move its main base 
to the present civil airfield of Embakasi, on the other side of 
Nairobt. 

This fine new facility, which has been open for only a year 
or so, has a 10,000 ft. runway (to be extended by another 
3,000 ft. or more for the demanding Boeing 707) and ultra- 
modern accommodation for civil operations. Already used 
by the V-bombers, during their “Lone Ranger” training 
flights, and by Transport Command Comets and Britannias, 
Embakasi is to become a full joint-user civil and military air- 
field, and all routine R.A.F. flying in Kenya is likely to be 
undertaken from there. 

Before this can be achieved, however, a link road has to 
be built between Embakasi and Eastleigh, which are at present 
separated by a tedious 16-mile journey through traffic-jammed 
Nairobi. The new road will reduce the distance to a virtually 
straight-line 44-miles, and will also provide a direct link with 
the H.Q. of 74 Brigade. Its construction will be accompanied 
by the extension of technical facilities at Embakasi, including 
the probable installation of Ls and ground radar. 

Meanwhile, Eastleigh continues to be the base for the East 
African transport force, which comprises No. 30 Squadron 
(Sqn. Ldr. T. C. Waugh, D.F.C.), equipped with Beverleys, 
and No. 21 Squadron (Sqn. Ldr. W. J. Bishop, M.B.E.), with 
Twin Pioneers. Although both units are committed to army 
support in Kenya, the Beverleys fly mainly in conjunction with 
No. 84 Squadron aircraft on scheduled services to Aden and 
Bahrain and the Western Protectorate airstrips. The 1,000 
miles of “dead” flying involved in operating from Nairobi, 
before reaching Aden, is the price paid for the shortage of 
accommodation at Khormaksar. 

The Beverleys have seven hours flying to perform before 
loading up again at Aden, and taking supplies to Army and 
APL units up country. Their réle in Kenya is confined at the 
moment to standing by to pick up the main army Strategic 
Reserve, should it be required to be sent out from the U.K., 
and taking over the troops’ tactical transport. No. 30 Squadron 
has sent its Beverleys on tours of inspection on behalf of the 
Army for suitable strips and airfields in Kenya, Tanganyika 
and Uganda, but so far has done little in the way of support 
exercises. No. 24 Brigade has no airborne element, but the 
Beverley aircrew are all trained in paratrooping and associated 
support techniques. 

The Beverley is at its best as a short-range tactical transport, 
carrying up to 45,000 lb. over 500-600 miles. It is operating 
from Nairobi in virtually the medium-range réle although, 
because of the combination of temperature and altitude 
(Eastleigh is 5,000 ft. a.s.l.), the take-off weight is restricted 


A Scottish Aviation Twin Pioneer of No. 21 Squadron undergoes 
inspection and servicing in East African sunshine at Eastleigh. 
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during the day to 125,000 lb., to meet the minimum three- 
engine climb requirement of 200 ft. min. At night, in cooler 
conditions, the normal 135,000 lb. can be achieved. 

The Beverley is quite capable, however, of flying the 1,000 
miles from Eastleigh to Aden non-stop with 20,000 Ib. of 
freight. Its capabilities were put to good use earlier this year 
when the R.A.F. undertook a number of “ mercy flights ” with 
food, medical supplies and so on, to the storm-devastated island 
of Mauritius. 

The four Twin Pioneers of No. 21 Squadron are much more 
directly concerned with Army movements, although their 
established tasks total no fewer than 11 in number, and include 
reconnaissance, bombing, photo survey and casualty evacua- 
tion. The Twin Pioneer, in fact, is the “colonial” aero- 
plane par excellence, and although its cruising speed of 93 
knots is perhaps unexciting, its sToL capabilities give it a 
potential that is invaluable in undeveloped parts of the World. 

Oddly enough, this potential is not in great demand in 
Kenya, where there are something like 150 landing strips 
throughout the country which are mostly considerably bigger 
than the Twin Pioneer’s requirement of 600 by 30 yards. The 
Army has made several strips for practice purposes—including 
one at 7,800 ft. where it is necessary to land uphill and take-off 
the other way—and manned them after laying down fuel sup- 
plies in 44-gal. drums.. In field exercises the Twin Pioneers are 
maintained by their aircrew and skeleton ground crews, and 
STOL techniques continue to be practised. 

The lack of a live firing range has necessitated bombing 


With a stormy background provided by the start of the rainy 
season, this Twin Pioneer of No. 21 Squadron is seen at Eldoret, 
an airfield in N. Kenya some 7,000 ft. a.s.l. Note the African 
crash crew. 


techniques so far to be confined to flourbags, but the Twin 
Pioneer is, of course, equipped to carry a 2,000 Ib. HLE. load. 

The varying nature of the Kenya terrain makes for very 
interesting flying, with the minimum of aids, and the navigator 
in the crew of two has to go back to close map-reading. The 
Twin Pioneers have navigational equipment which helps them 
steer on to an Army VHF homer, while their HF sets are 
crystallized for Army use and they sometimes carry the 
one-man A-40 sets for contact at patrol level. 

In implementing its directive to “develop techniques for 
the full exploitation of air mobility,” No. 21 Squadron has the 
aid of a light aircraft liaison officer with each unit of No. 24 
Brigade, and all its flying time, outside the normal continua- 
tion training for Transport Command categorization is made 
available to the Army. Much communications flying is done 
throughout Kenya, with a normal load of about eight troops 
and reduced fuel for a 150-200 mile radius of action. 

Because of the altitude, which receives the blame for many 
things in that part of the World, the Pioneers are restricted 
to a take-off weight of 13,500 lb. instead of their normal 
14,600 Ib., to ensure a reasonable rate of climb above 3,000 ft. 
on one engine. The maximum payload at the higher weight is 
2,400 Ib., which represents about 12 fully equipped troops 
or 16 normal passengers, over short ranges. On full fuel, the 
Pioneer can fly some 900 miles, with a light payload. 

Flying intensity is very high, and the aircraft frequently 
achieve 200 hours per month each, while in a recent four-day 

eriod 100 hours were flown by the squadron. It is continuing 
its contact flying in the rainy season in frequently close 
proximity to the Kenya plateau, which rises in parts to nearly 
10,000 ft., and, of course, has mountain peaks up to almost 
twice that height. Perhaps the best and final commentary on the 
type of flying enjoyed by its pilots is provided by the C.O., 
who claimed that during a low-level sortie over the game area 
near Kilimanjaro, his Twin Pioneer was narrowly missed by 
a charging rhinoceros. 
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Aviation News in General 


HOVERCRAFT.—Work on _ future 
hovercraft is being discussed by Hover- 
craft Development, Ltd., with engineering 
companies including Hawker Siddeley 
and Vickers. A report that Folland 
Aircraft will be responsible within the 
Hawker Siddeley Group for development 
and production of commercial hover- 
craft, is premature. 


FOR TUNISIA.—Fifteen Saab 91D 
Safir trainers have been ordered by 
Tunisia; deliveries will start in Septem- 
ber. The aircraft will be used by the 
Tunisian Air Force for pilot training. 
Since July, 1958, Saab has received six 
orders for Safirs covering in all some 
100 aircraft. 


A HELIPORT YEAR.—Between Apr. 
23, 1959, and Mar. 16, 1960, there were 
2,790 helicopter movements at Westland’s 
Battersea heliport. Of this total, Bristow 
Helicopters accounted for 927. Other 
movements were: Westland, 173; B.E.A., 
144; Army, 136; Navy, 42; and miscel- 
laneous, 1,296. The busiest months were 
July and September, 1959, when the Paris 
air race and Farnborough increased the 
normal amount of business. 


T.W.A. PROFIT.—In 1959 Trans 
World Airlines earned consolidated net 
profits of £3,357,000, by comparison with 
a net loss of £630,000 in 1958. This 
profit is the second highest in T.W.A.’s 
history. 


R.S.A. LECTURE.—Mr. Peter G. 
Masefield, M.A., F.R.Ae.S., will lecture 
to the Royal Society of Arts about “ The 
Problems and Prospects of Air Trans- 
port” at 14.30 hrs. on May 25. 


FEBRUARY TRAFFIC.— Provisional 
estimates show that U.K. scheduled and 
inclusive-tour traffic in February 
amounted to 28 million short ton-miles 
an increase of 34% on the figure recorded 
for the same month of 1959. 

» 


BALPA’S CHAIRMAN.—Capt. D. F. 
O'Sullivan (B.O.A.C.) has been elected 
chairman of BALPA for the current year 
in succession to Capt. R. T. Merrifield, 


who has held office since 1957. Capt. 
S. L. Arnold-Boakes (B.E.A.) is vice- 
chairman. 


CONVAIR CONVERSION.—North 
Central Airlines of Minneapolis is evalu- 
ating turboprop engines “with a view 
toward converting its Convair aircraft 
within the next three to five years,” 
according to the annual yeport. The 
airline has a fleet of five Convair 340s 
and 32 DC-3s, and expects to fly more 
than one million passengers in 1960. 


K.L.M.’S DC-8s.—The first regular 
North Atlantic flight by K.L.M. with 
DC-8s was operated on Apr. 16. An 
inaugural flight with fare-paying passen- 
gers was made on Apr. 3 from New York 
to Amsterdam and was completed in 
7 hr. 5 min. with 59 passengers and 
7.700 Ib. of freight. 


ETHIOPIAN TERMINAL. — The 
Emperor of Ethiopia opened the new 
terminal at Haile Selassie I Airport, 
Addis Ababa, earlier this month. An 
entirely new airport is later to be laid 
down to the east of the city. 


BOEING CERTIFICATE.—As we go 
to press we learn that the A.R.B. is now 
ready to validate the U.S. certificate for 
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FLIGHT TEST.—The Ryan VZ-3RY V/STOL research aircraft for the U.S. Army 

completed 21 successful flights before it crashed on a recent NASA test. 

Hovering, near-vertical take-offs after a ground run of 30 ft., and conversions 

from hovering to forward flight were accomplished during the six-week Ryan 
test programme. A second VZ-3 will fly soon. 


the Boeing 707-420 following further 
tests with a fully modified example. 
B.O.A.C. plans to start service on Jne. 6. 


LONG ENDURANCE.—-Last month 
a B-58 Hustler bomber of the U.S.A.F. 
remained airborne for 18 hr. 10 min. 
during a flight in which it was twice 
refuelled and flew at cruise speed 
(presumably subsonic) over a triangular 
course. It was the longest B-58 flight to 
date. 


BLACK KNIGHT FAILS. — An 
Australian report says that the launch of 
the sixth Black Knight re-entry research 
vehicle was a failure. This Black Knight 
was intended to reach a height of 500 
miles to test a new re-entry nose cone for 
Blue Streak. It was the first unsuccessful 
Black Knight launching. 


SEACAT.—-Subject to contract nego- 
tiations the Ministry of Aviation has 
decided to place a “ substantial produc- 
tion order” for the Short Seacat close- 
range naval SAM. 


MISSILE RANGE.—A NATO missile- 
training centre is to be set up in Crete; 
it will be used for missiles whose range 
does not exceed 150 miles. The project 
will cost about £13 million. 


SOLIDS AGAIN.—A new solid rocket 
propellent material of high S.L, com- 
bining the high performance of hydro- 
carbon fuels with the good processing 
and temperature resistant qualities of 
polysulphides, has been announced by 
Thiokol Chemical Corpn. 


METEOR BUMPER.—A “target” 
satellite to investigate the meteor hazard 
to space-vehicles will be launched this 
year by one of the first Scout rockets. A 
sandwich construction of several layers 
of light metal and glass-wool has been 
suggested as a possible “meteor bumper” 
which would shatter small meteoritic 
particles before they can penetrate to the 
space-vehicle hull. 


MERCURY TEST.—Sub - orbital 
experiments with the Mercury ballistic 
capsule this summer will start with the 
Redstone rocket and switch to the Atlas. 


Dr. John Hagen has said the space 
vehicle would not attempt to put a man 
into orbit, but would travel on a ballistic 
path and land by parachute in the 
Atlantic after spending a fraction of an 
hour in the higher atmosphere. 


* NUCLEAR ” SATURN.—A nuclear- 
powered rocket as an upper stage of the 
Saturn 1.5 million Ib. s.t. space-booste: 
is being considered by NASA. Dr. 
Wernher von Braun has said the compo- 
site vehicle could orbit 72,000 Ib. at 
300 miles or soft-land 14,000 Ib. on the 
Moon and return some of the payload to 
Earth. Flight testing would begin 
in 1968-69. 


SPACE NAVIGATOR.—Transit IB, a 
satellite designed to study the feasibility 
of such vehicles as global, all-weather. 
navigational aids for ships and aircraft, 
was successfully launched from Cape 
Canaveral by a Thor-Able Star 3-stage 
rocket on Apr. 13. The 36-in, dia. 265-Ib. 
satellite is powered by chemical and solar 
batteries. First, unsuccessful, launching 
attempt took place on Sept. 17 last year 
when the third stage of Thor-Able failed 
to ignite. 


COMPUTER CONFERENCE. — The 
second annual conference of the British 
Computer Society will be held in the 
Sun Pavilion, Harrogate, from July 4-7. 


HATFIELD TECH.—The National 
Council for Technological Awards has 
recognized Hatfield Technical College for 
the conduct of courses leading to the 
Diploma in Technology. The courses 
approved are in aeronautical and elec- 
trical engineering; “ sandwich-course 
students studying these subjects at the 
College will eventually qualify for the 
award of Dip. Tech. (Eng.). 


DOWTY DIRECTOR.—Sir John 
Evetts, having relinquished his director- 
ship of Rotol, Ltd., has been appointed 
to the board of Dowty Fuel Systems, 
Ltd. 


B.E.A. DIRECTOR.—Mr. S. Kenneth 
Davies. C.B.E., who has been a member 
of the board of B.E.A. since 1951, has 
been re-appointed for a further two years. 


> 
: 
Be a 
4 
f 
ie 
| 
L ‘ 


APRIL 22, 1960 


Kenneth Gatland reviews a British industrial 
report on the future of astronautics 


NLESS international agreements act to prevent it, the 

present decade will see the emergence of military vehicles 
in space. A foretaste of what to expect from satellites equipped 
with TV cameras has been given by the Tiros meteorological 
satellite, which has secured excellent pictures of large stretches 
of the Earth’s cloud cover. In some cases, as our pictures 
show, these have also included clear outlines of surface features. 
The fact that certain pictures were obtained over Eastern 
Russia and China seems to have caused some embarrassment 
in Washington where officials have been at pains to emphasize 
the purely scientific intentions of the project.t 

Despite this, however, it is known that the United States has 
been working for many years on a military satellite designed 
expressly for the purpose of ground surveillance. This is the 
Lockheed Samos, an ARPA-U.S.A.F. project, intended to be 
launched into a polar orbit by means of a Thor-Agena rocket. 
A great deal of preliminary research for this project, affecting 
the satellite’s stability and orientation, has already been carried 
out as part of the Discoverer programme. (THE AEROPLANE 
AND ASTRONAUTICS, Jan. 1, 1960, p. 21.) Midas, a satellite 
intended to detect the launching of hostile ICBMs by ir 
radiation, is being developed in parallel with Samos and, in fact, 
one launching attempt of this particular vehicle has already 
been made. 

Midas is expected to be joined in orbit by yet another military 
satellite, Courier, which in its Operational form may be used 
in conjunction with Midas to relay its signals to appropriate 
ground stations. Courier is a delayed-action repeater satellite 
being developed by the U.S. Army Signal Corps. 

rhe other significant military project is the Transit naviga- 


t In a special statement issued by NASA on Apr. §, it was emphasized that 
Tiros | was incapable of military reconnaissance Its TV cameras can pick 
up “little or no detail of even large objects on the ground, other than 
recognizable large land features.’ NASA said. Three days later, another 
statement was issued to the effect that a fault had developed which 
prevented the more definitive of the two TV cameras from taking pictures over 
Russia and China As a result, the satellite could be instructed to take such 
pictures only when it was within range of the command centres in New Jersey 
and Hawaii. 


PHOTIROSGRAPHY 1.—A view over the Red Sea (1) looking 

NW during the satellite’s 43rd orbit at 11 a.m. GMT on 

Apr. 4 from a height of about 450 miles. Included are the 

Gulf of Aqaba (2); the Nile (3); and the Mediterranean (4). 
Clouds cover Saudi Arabia (5). 


Military and Civil Uses of Space 
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tional satellite, intended to transmit radio signals to guide 
Polaris missile-launching submarines and possibly aircraft 
which carry the Sky Bolt ALBM. 

Although these satellites are purely passive in operation, they 
are expected to be followed by boost-gliders of the Dyna-Soar 
class which have the prospect of entering orbit, circling the 
Earth any number of times, and returning over any desired 
point on the Earth's surface. Such manceuvrable space-vehicles 
are regarded by the U.S.A.F. as potential carriers of nuclear 
weapons, affording greater flexibility of operation than the 
conventional ICBM. 

Indeed, since the tests of the new Soviet space-booster earlier 
this year, it has been suggested that some kind of orbital weapon 
may be under development in the US.SR. Mr. Khrushchev 
himself spoke of a terrible new weapon “ in the hatching stage ” 
before the Supreme Soviet on Jan. 14 

These developments raise all kinds of questions affecting the 
sovereignty of nations and the rights of other nations to operate 
“ hostile ” satellites over such territories. Samos is particularly 
vulnerable to political repercussions since its objective is to test 
equipment for the purposes of military surveillance. If America 
launches this satellite into an orbit which carries it over Soviet 
territories, diplomatic exchanges will inevitably follow, and very 
likely the Russians would take steps to destroy it. The baptism 
of space for war-like operations would then have taken place 
and the World would be on the threshold of a new armaments 
race with space-weapons. 

Thus, for a variety of reasons, the develonment of military 
satellites poses new problems for those concerned with defence 
planning and it behoves us to consider in detail the whole 
range of possibilities as they may emerge over the present 
decade. 

An “ Orientation Report ” 

With the object of exploring the potential of the military 
and civil uses of space, the A.T.S. Company, under the guidance 
of the managing director, Mr. M. N. Golovine, M.B.E., 
A.C.G.1., A.F.R.Ae.S., has prepared what is called an “ Orienta- 
tion Report on Astronautics.” The A.T.S. Company, a member 
of the Hawker Siddeley Group. is concerned with project 
evaluation and this extensive document has been prepared for 
private circulation only. 

In compiling the Report, the authors set themselves the task 
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PHOTIROSGRAPHY 2.—A view looking NW towards the 
Alps (1) taken on the satellite’s 14ch orbit at 11.10 a.m. GMT 
on Apr. 2 from a height of about 450 miles. The Alps (1), are 
covered by a heavy cloud layer. The Italian Peninsula (2), 
Corsica (3) and Sardinia (4) are also visible. 
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of evaluating and analysing virtually the whole field of astro- 
nautics as it may develop over the next 10 years. One should 
point out that although this particular document is concerned 
primarily with defence applications, civil uses are not over- 
looked; in the commercial field, such developments as com- 
munication satellites are regarded as particularly promising. 

The A.T.S. survey goes far beyond the present unmanned 
satellites and space probes. It considers the merits of various 
types of passive and offensive military space-vehicles, both 
manned and unmanned, and even deals with American argu- 
ments on the use of the Moon as an advance warning and 
missile-launching base. This “forward-look” at spaceflight, by 
people who have been quietly considering the subject for many 
years, is valuable on several counts, and many of their con- 
clusions point to the need for more detailed study. Indeed, 
one of their suggestions is that it might be wise for the 
Government to draw together specialist scientists and technicians 
in a wide variety of fields to make detailed assessments of the 
various weapon systems and techniques that now appear on 
the horizon. 

A maior theme of the Report is that if outer space is used 
by the Major World Powers for military purposes, a nation 
desiring to retain its full defence potential must have in its 
possession some form of anti-orbital weapon as well as 
surveillance, reconnaissance and communication satellites. 

In discussing these aspects, the authors examine various state- 
ments which have been made by U.S. military leaders on the 
merits of arching ballistic missiles, jump-down bombs, variable- 
orbit satelloids, and boost-glide devices on the lines of the Bell 
Bombi (bomber-missile) and Dyna-Soar. 

With the appearance of manned orbital boost-gliders, it is 
felt that interest may be focused on a self-contained orbital 
station requiring periodical re-supply with propellent, food, 
oxygen, etc. This would have important uses in scientific 
research, but there is a danger that it may also become a manned 
“attack platform.” 

In the latter réle, its space-borne armoury might include 
such devices as orbiting decoys and anti-orbital weapons. It 
might also accommodate space-to-surface “ jump-down ” bombs 
and a passive defence system consisting of what is called 
“ orbital garbage.” Arranged to orbit in the opposite direction 
to enemy satelloids (manceuvrable aero-space vehicles), this 
would consist of a cloud of relatively small pieces of matter 
creating an artificial meteor hazard. It might also serve to 
confuse the enemy's observation and warning systems on the 
lines of radar “ window ™ techniques. 

Reconnaissance satellites operating optical and 1r-detection 
devices for purposes of ground surveillance, mapping and 
detection of ICBM attack, are regarded as essential adiuncts 
to more conventional present-day systems. A space navigation 
satellite is also considered attractive as a means of obtaining 
position and velocity fixes on stars, or the horizon. or for the 
navigation of ships at sea by position fixes on satellites in fixed 
known orbits. 

Manned Operations 

Although early military space-vehicles are likely to be entirely 
automatic, the A.T.S. Report suggests that once manned space- 
flight is established, the whole pattern of operations may change, 
becoming more flexible and more difficult to neutralize without 
inviting immediate attention. For example, an aggressor would 
have to direct his attention toward space-weapons before 


Tiros |, the 270-lb. TV-equipped meteorological satellite, seen 
in place on the third-stage rocket of Thor-Able before the | 
successful launching on Apr. 1. 


launching an all-out ICBM attack on the West. The best 
configuration for a manned space-station is still considered to 
be the rotating wheel, since this is the most convenient method 
of creating artificial gravity. 

In the defence category, there appears to be a definite 
requirement for an anti-satellite missile capable of destroying, 
or disabling, reconnaissance satellites and weapon-bearing space- 
platforms. The anti-satellite vehicle could be regarded as a 
variable-orbit device. In some respects, the requirements would 
be similar to those of ferry vehicles for servicing space-stations, 
and one of the problems to be solved would be the most 
way of designing a variable-orbit or orbit-seeking 
levice. 

For the sake of completeness, the A.T.S. Report also makes 
reference to a comment by Brig. Gen. Homer A. Boushey, 
Deputy Director of Research and Development, U.S.A.F., on 
the future prospects of the Moon as a military base. If the 
U.S. possessed a missile-base on the Moon, he said, an enemy 
would have to launch an overwhelming attack toward that base 
from its own Earth bases perhaps 2} days before attacking the 
continental U.S.A. Otherwise, he would face certain and 
massive destruction from the Moon-base 48 hours after he 
attacked. If an enemy launched the preliminary attacks on the 
Moon, this could not escape attention. 


British Participation 

To enable this country to acquire the basic techniques of 
“ space-technology ” in the shortest space of time, the A.T.S. 
Report suggests that “a strong cadre of specialist scientists and 
technicians should be formed” and that, under Government 
aegis, feasibility studies should be started, as a first step, 
supported by a modest budget. We might also seek active 
co-operation with American agencies, even to the extent of 
acquiring certain items of hardware. 

It does not appear justifiable, the Report suggests, for the 
U.K. to undertake the independent development of large con- 
ventional chemical rocket engines of the type necessary for 
the next generation of space-vehicles and devices. Large sums 
of money would be spent in repeating work already done in 
the United States and Russia. 

A more realistic attitude would be that of directing British 
effort toward the development of nuclear, free radical, plasma 
and ion propulsion. The direct conversion of fission heat into 
electricity for auxiliary power is another area of interest likely 
to pay handsome dividends. 


Midas, the Lockheed satellite designed to detect the launching 
ef ICBMs by infra-red radiation. 
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In the majority of cases, British design effort should be 
concentrated in the terminal stage of the vehicle: that is, the 


actual satellite or anti-orbital. While it is not thought that 
manned vehicles could appear very early in a _ U.K.- 
Commonwealth programme, certain ideas such as re-entry paths 
and configurations proposed by Dr. W. F. Hilton of the 
Hawker Siddeley Advanced Projects team might find applica- 
tion in variable-orbit devices of the Dyna-Soar class. 

One is reminded that Britain also possesses flourishing 
electronic and instrumentation industries of particular value for 
an astronautical programme. These, the Report continues, are 
quite capable of developing the equipment required for 
guidance, communication, navigation and command of orbital 
and space systems. It is also worth considering the growing 
importance of the new ground support industry responsible for 
such items as gantries, launchers, propellent storage tanks, etc. 

Assuming substantial technical help from the United States, 
and excluding power plants and booster components supplied 
under the missile programme, it is thought that the total 
amount of money required over a period of, say, three years 
would be in the region of £15-£30 million, spread over a 
number of firms participating in the projects. 

A rough approximation of this nature illustrates the authors’ 
contention that the cost of a scaled-down U.K.-Commonwealth 
Space Programme would be of an altogether lower order of 
magnitude than that of the United States, which has included a 
vast amount of pioneering scientific and technological work. 

Technical collaboration with the United States could be sub- 
divided into three main categories: (1) Basic research 
agreements; (2) Applied research, design and development agree- 
ments; and (3) sub-contracts from U.S. prime contractors. 

Work under item (1) is at present controlled by a special 
organization established in the U.K., Belgium, and Western 
Germany. All three U.S. Armed Services maintain liaison 
offices charged with the task of placing research contracts in 
Western Europe. 

In the United States, there is intense competition between 
various firms engaged in aero-space development for additional 
scientific and technical personnel. Thus, the “ brain potential ” 
of the United States alone may not be sufficient to compete with 
the growing scientific and technological strength of the U.S.S.R.., 
and it is not beyond the bounds of possibility that the emerg- 
ence of a well-integrated British Aero-Space Industry could be 
of considerable help to the United States. The A.T.S. Report 
draws attention to the desirability of establishing an aero-space 
study programme as a first step, in conjunction with other 
members of the NATO community. This would be advan- 
tageous both from the viewpoint of speeding up the work and 
spreading the financial burden. 

An example of U.S. reaction to this form of integrated 


collaboration occurred in 1958 when delegates of the British 
Interplanetary Society visited Amsterdam for the 9th LA.F. 
Congress. 


There they had the opportunity of discussing the 
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prospects of joint U.K.-U.S. research programmes with repre- 
sentatives of the U.S. Select Committee on Astronautics and 
Space Exploration. Particular interest was expressed for the 
B.LS. MiGRANT design study for a soft-landing Moon probe 
which, it had been suggested, might be developed in this country 
on the basis of the wide experience already gained with low- 
thrust, controllable, rocket motors. 

In a Staff Report submitted to Congress in October, 1958, 
the B.LS. were gratified to find that the following paragraph 
had been included: “ There appears to be a real desire among 
British officials to work co-operatively with the United States 
and to develop British specialities as partnership ventures. It 
was suggested, for example, that the United Kingdom could 
build remote-controlled probe vehicles for Moon or Mars 
shots while the United States continued to develop the main 
boosters. There is sound basis for co-operative action of 
this type to the fullest possible extent.” 

The British National Committee on Space Research has 
subsequently taken up an American offer to orbit British-built 
instruments using one of their own rockets, the Chance Vought 
Scout, and there seems no reason why this co-operative 
programme should not be extended to include instrumentation 
for lunar and deep-space probes, as well as certain specialized 
types of terminal vehicle for both scientific and military 
purposes. 

This, of course, is not to say that in addition we should 
not develop our own space-boosters on the basis of existing 
military rockets and the facilities at Woomera, but where 
opportunities exist for collaboration with other countries, it 
would be extremely short-sighted not to do so. Indeed, in 
joint effort of this kind appears to lie the only hope of Britain 
and the Commonwealth, and their Western European NATO 
partners, working at the frontiers of space-technology. 

With the advent of military satellites, it becomes increasingly 
apparent that our present space-programme, restricted as it 
is to instrument research in space, is hopelessly out of step 
with the tempo of events. One may note that the subject of 
nuclear-armed satellites was raised for the first time in inter- 
national discussion during the nuclear disarmament conference 
in Geneva last month. 

For the West, the operation of military vehicles in space 
would mean additional military elements which an aggressor 
must consider in assessing his chances of destroying, in one 
all-out assault, a high proportion of all deterrent weapons. 
Indeed, those who seek to abandon Blue Streak may soon 
realize that, quite apart from the issues surrounding its use 
as a ballistic missile, it gives us our one opportunity of gaining 
experience with a whole range of satellites of both military 
and commercial importance. 

Hawker Siddeley’s “ Orientation Report on Astronautics ” 
is an admirable primer to the new thinking in defence which 
must follow in this country if America and Russia use outer 
space for military purposes. 
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Gliding Notes 


by Dr. A. E. Slater 


ROM the R.A.F. Wave Project at 

Carlisle comes news of two high 
flights in north-easterly winds in a wave 
in the lee of the Northern Pennines. On 
Mar. 27, Gp. Cupt. N. W. Kearon reached 
17.800 ft. when his canopy became iced 
over and caused him to lose position, and 
at the same time his oxygen gave out. 
Fit. Lt. David Cretney was more fortunate 
and reached 21,500 ft. flying an Eagle 
solo, when his radio packed up. 

On the same day Chris Riddell, of 
the Yorkshire Club, took a launch 
from down in the Eden Valley and got 
up to 9,000 ft. He was launched by 
winch at the very place from which 
Noel McClean had climbed to 11,140 ft. 
in the Helm Wind in 1939. 

Riddell had a very rough ride, and was 
made so ill by the turbulence that he had 
to break off his climb prematurely. The 
turbulence, and the lift extending down 
into the valley, both suggest the presence 
of a Helm Wind: yet “ Paddy” Kearon 
writes that the characteristic clouds—the 
“helm™ over Crossfell and the “ helm 
bar” over the rotor in the valley——-were 
absent, and all he saw was broken 
cumulous over the Pennines area, which 
formed into long lines as it drifted away 
to leeward. However, some high-level 
lenticular clouds appeared over Crossfell 
in the afternoon, and it was the sudden 
sight of these, despite an anti-wave fore- 
cast by the meteorologists, that caused 
Kearon’s rush to get airborne without 
waiting to fill up with oxygen, so that 
he had to hurry down again when it gave 
out. 

Cretney, to be sure of contacting the 
wave, released from an exceedingly rough 
tow at 8.000 ft., though, as Riddell's 
flight showed. he could have started lower 
down: consequently, although he reached 
the greatest height ever attained in a 
wave over Great Britain, he did not make 
the greatest climb. His 21,500 ft. was 


as high as the lift extended, and he was 
still 15,000 ft. up when he returned to 
Kirkbride. 

While at Carlisle, Gp. Capt. Kearon 
has been giving advice to a group of local 
people who want to start a gliding club, 
and has promised them the use of a dis- 
used airfield at Crosby-on-Eden, 6 miles 
N.E. of Carlisle. This is later to become 
the city’s municipal airport, so if the 
gliding people can establish themselves 
there first, they are more likely to be 
tolerated by the municipality later on. 

Last month, when up there, I met some 
of the group, who include a former 
London Club member, Norman Preston. 
They were thinking of forming a syndi- 
cate so as to get gliding started as soon 
as possible in the hope of arousing local 
interest with some wave flights. Rather 
than call it the “Carlisle Gliding Club,” 
Kearon suggested the name “ Border 
Soaring Centre “: Border to attract neigh- 
bouring Scottish members, Soaring to 
show whit gliders really do, and Centre 
to get support from youth organizations. 


EPRESENTING Rhodesia this 

year’s World Championships in 
Germany will be Jim Harrold. who has 
been runner-up in two Federal Champion- 
ships. Eric Burditt, who flew for Rhodesia 
in the previous World Championships, 
does little gliding now. Robert Mitchell, 
who give this news at the Kronfeld Club, 
says that thermal strengths in Rhodesia 
are normally 10 to 20 ft. per sec. and 
downcurrents are just as strong. while 
winds are usually negligible. Thermals 
start at 10.00 hrs. and peter out at 16.00 
or 17.00 hrs. 

AMBRIDGE University Gliding Club 

has instituted a “task of the year,” 
and this year’s task is “to get as near as 
possible to, or set up, any one of the 52 


EDUCATING THE EDUCATORS.—A three-day 
course on space exploration for secondary school 
teachers was held by the Ministry of Education at 
Bedford College, London, from Apr. 9to 13. Here, 
some of the 45 teachers present examine exhibits. 


United Kingdom local records.” This 
sounds an awful lot of records, but in 
fact there are only 13 different per- 
formances which can be done either in 
Single- or miulti-seaters and by 
women. Marks given will be in the form 
of a percentage of the record standing 
at the end of the year, and anyone who 
beats a record, no matier by how much, 
gets 100 marks. But wouldn’t it be better 
to give them more than 100, according 
to the margin by which they beat the 
previous record? 

The Club has just acquired a Tiger 
Moth of its own for towing, so tugs 
will no longer have to be hired from 
Marshall's. In pre-war days the club had 
a Moth on hire more or less permanently 
from Ralph Slazenger, who only asked 
to be recompensed for running expenses 
and insurance. 

At the prize distribution during the 
Cambridge Club’s annual dinner, 
Siegfried Neumann got most of the 
trophies and D. V. Delap, an_ under- 
graduate, got the rest. Neumann won the 
Mug Metal Machin and the Oxford prize 
for a 126-mile out-and-return between 
Cambridge and Oxford; the Pons Pot for 
longest distance, 201 miles; the trophy 
for highest score on the President's 
Ladder; and the Pot Pewter Pringle for 
8 hr. 4 min. duration in company with 
G. Spillman. Delap earned the Measure 
Massive Menkevich for a 60-mile goal 
flight in a Tutor, and the Paget Prize and 
Undergraduate Trophy as the highest 
undergraduate on the President's Ladder. 


* * 


ROM May 28 to Jne. 6 the first of this 

year’s National Gliding Weeks will 

be held at the Lakes and Cornish Clubs. 

The Scottish Gliding Union finds itself 

unable to take part after all, but will 
welcome pilots on an informal basis. 
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Personal Flying 


A NEW company has been formed in Australia to deal with 
the Stark Turbulent D ultra-light aircraft, which is the 
variant produced at Minden, W. Germany, powered by the 
1.400 c.c. 45 b.h.p. Stamo flat-four engine. The Schneider 
Aircraft Co., Ltd., at Parafield, is related to a glider company 
which has been designing and producing wooden sailplanes in 
Australia, and plans to begin assembly and part manufacture 
of the Turbulent D after initial experience with its import, 

The Turbulent D is a developed version of the basic Druine 
design. with increased wing area and gross weight, a coupé 
canopy, wheel brakes, spats and a tailwheel. It cruises at 94 
m.p.h. over 300 miles, and uses about 2 gal./hr. of fuel. Take- 
off and landing speed is 44 m.p.h. 


In Canada, the Department of Transport has increased the 
minimum flight time required for a P.P.L. at approved clubs 
from 30 to 35 hours. This was because the standard reached 
in the former time was thought to be too low, and also because 
of the increased complexity of current flying procedures 

The internationally agreed figure for the P.P.L. course is 
40 hours, but approved clubs and schools in the U.K., as else- 
where, have the 30-hr. concession granted to them. This is 
not a particularly large total to achieve before pilots are 
allowed to carry passengers, although rather more than the 
three hours’ solo, which was all that was necessary to qualify 
for the old “A” licence. 

The Canadian requirement for at least 12 hours’ dual within 
the 35 hours remains unchanged. It is reported that in the 
United States consideration is being given to extending the 
P.P.L. course to 50 hours. 
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British club news includes the following: — : 

@ in the six months since its formation, the Alouette Flying 
Club at Biggin Hill has logged 75 hr. flying, and R. Lambe and 
C. Stringfeiiow have compieted P.P.L. testis. New members are 
welcomed to fly the Club's Taylorcraft at £2 12s. an hour, while 
an Auster 4 is available at £3 12s. an hour Work on the club- 
house has started, and it should be in use by the end of this month. 
Details from W. A. Nolan, 10 Stratton Close, Heston, Middx. 

@ The Edinburgh Flying Club is expecting its second Chipmunk 
to replace its Tiger Moths, which have been retired without regret. 
A drive towards legality resulted in six more members with R/T 
licences, and only about three students to go, to obtain them, 

@ At Exeter, the Aero Club is planning an air dispiay for Jly. 9, 
subject to the availability of * Treble-One "’ Squadron's aerobatic 
team. During the past year, the club flew 3,400 hr. and won 
the Lennox-Boyd Trophy for the most efficient flying club in Britain. 
A breakiast or tea patrol is arranged for Sunday, Apr. 24. 

Although there were only 11 full flying days in February, 
the Lancashire Aero Club exceeded its target of 70 hr. by 6.45 hr., 
bringing the nine-monthly total to 1,193.40, compared with last 
year’s 1,002. Two brothers, N. D. and B. J. Howard, achieved 
their first solos. A 23-channel radio is being fitted to a club 
Auster, and Tiger Moth G-ANEF is completing a rebuild for 
immediate use. 

From County Kildare the Leinster Aero Club reports that 
it is holding its annual air display on Whit Sunday and Monday, 
Jne. 5-6, it is hoped with an International Rally. Arrangements 
have already been made for about 12 aircraft from the Netherlands 
Flying Club to take part, plus a similar number from the French 
club at St. Yan. Further acceptances are hoped from Germany 
and Belgium. Entries from British clubs will be warmly received 
and details may be obtained from the Hon, Secretary at Weston 
Acrodrome, Leixlip 

@ An International Invitation Air Rally is being held this year 
by the Skegness Acro Club between May 27-29. On Friday evening 
is a dinner and prize presentation for time of arrival, while Saturday 
morning will be devoted to a flying competition over a triangular 
course. That evening, there will be a dinner and dance, including 
another prize presentation. and on Sunday morning, before midday 
departures, a Concours d'Elegance. Accommodation is in the Sea- 
croft Hotel, and cost per person is £5 10s. 


| 
pir L RBM SELF-DEFENCE PROJECT 


“LupLow, | HAVE NEWS FoR YOU —THE COUNTER MEASURES 
PICTURE HAS CHANGED APPRECIABLY SINCE 1943...” 


* 


TROCLODYTES? R.O.C personnel and _ their 
observation posts are moving underground. 


Cut-price Counter. Destruction is getting cheaper. 
The U.S. Navy announced their non-nuclear Zuni 
rocket which, at £140 a go, brings war within the 
reach of all but the poorest, provided you first have 
an aeroplane to launch it. their sales language is 
similarly directed at the man in the street—* For air- 
to-air missions it will carry a secret warhead that will 
destroy the enemy plane in the air.” That is, not, 
but not, on the ground. In the air. 


Paper Work. A pilot's report on the DC-8 in an 
American contemporary says that the aircraft demon- 
strated a “ high degree of stability and controllability 

. when manceuvring along the outer edges of its 
performance envelope.” This is the tricky place 
where so many good aircraft have come unstuck. 


* 


Other People’s Humour 
“ The air world is getting to be a woman’s world. 
If you want proof, look at how some airlines are 
beginning to promote services for men only.”— 
S. Ralph Cohen, lATA’s PRO. 


“In future high-speed jet-liners there will not be 
enough time to get airsick, no time to finish a good 
cigar, and no time to have a baby aboard the plane.” 

B. R. Patel, vice-chairman and general manager, 
Air India. * 


After flying the B-58 Hustler through Mach 1 with 
the canopy top removed, B. A. Erickson, flight 
manager at Convair Fort Worth, commented: “ The 
noise was not negligible. In fact, you could safely 
say it was deafening.” * 


Simple. When the Mosquito fighter first fired its 
nose guns in an air firing test, the nose cowling was 
blown off. Returning to base safely, the Canadian 
pilot made out a Defect Report which rounded off 
thisaways:— 

Cause of Defect: Firing guns. 

Suggested Remedy: Don't fire guns 


* 


From My Favourite Line Book 
Aircrew Type to Education Officer: “ You don't 
play bridge? What sort of intellectual are you, 
then?” 


E.O.: “ An ignorant intellectual.” 


"AND, AS YOU SEE, ADDITIONAL TANKAGE 
AVAILABLE |F YOU ACTUALLY WANT To Go 


ANYWHERE” 
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and ASTRONAUTICS 


Industry Record 


Automatic Component Welding 

Two fully automatic fusion welders of 
the boom manipulator type have been 
designed and built by Sciaky Bros., Inc., 
of Chicago for the Los Angeles Division 
of North American Aviation. For the 
past few months these machines—which 
are of the inert gas type using tungsten— 
have been used to weld various aircraft 
sub-assemblies including honeycomb con- 
figurations. 

Movements of the welder include in- 
and-out weld motions of the main boom; 
360° torch rotation, and fine horizontal 
or vertical head adjustments on the torch 
face plate. The boom can rotate through 
360° about the main column, as well as 
move up and down, from 3 ft. above 


One of the two auromatic boom manip- 

ulator type of fusion welders built 

by Sciaky Brothers Inc., for North 
American Aviation. 


floor level to 10 ft. Extension of the 
main boom allows an effective weld 
length of up to 12 ft., and internal 
circumferential welds can be made auto- 
matically. 

A seam tracking system is employed 
to maintain alignment of the torch 
directly over a seam to be welded. It 
is also capable of sensing a butt joint, 
then tracing this seam as the head 
moves. A closed-circuit TV camera is 
fitted adjacent to the miniaturized welder 
head and the receiving screen is mounted 
on the operator's platform opposite to 
the main control console. 

The Sciaky associate company in this 
country is Sciaky Electric Welding 
Machines, Ltd., of Slough, Bucks. 


Airport Battery Service 

A battery service depot was opened 
at London Airport, on Apr. 4, by 
Pritchett and Gold and E.P.S. Co., Ltd., 
the manufacturers of Dagenite batteries. 
Its function is to provide on-the-spot 
battery service for all British and inter- 
national airlines and aircraft operators, 
and also for transport organizations. con- 
tractors and all others who use vehicles 
and industrial equipment at the airport. 

The depot has stocks of Dagenite 
batteries for aircraft, road vehicles and 
contractors’ plant, and technicians will 
carry out charging, topping up and 
general servicing. It is located at 
Building 203D, Eastern Perimeter Road, 
London Airport. 


VC 10 Generation System 

The Plessey Co., Ltd., have announced 
that they have received a contract valued 
at over £700,000 for the supply of air- 
craft generation systems on the Vickers 
VC 10. This contract is a result of a 
new licensing agreement that has now 
been concluded between Plessey and the 
Westinghouse Corporation of America 
which allows the British company to 
produce, and market throughout the 
World—apart from U.S. territories and 
Canada—Westinghouse aircraft electrical 
generation systems, 
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TYNE SUPPLIERS 


LTD., pene the 
following list of suppliers for the Tyne 
turboprop :— 


Raw Materials 

M. Bernard and Sons, Ltc.; Birmingham Alumi- 
nium Casting (1943) Co., Lid.; British Stampings, 
Ltd.; Brown Bayicy Steels, Ltd.; C. G. Carlisle and 
Co., Ltd., Coghlan Stee! and Iron Co., Ltd.; Dun- 
ford and Etlio:, Lid.; Thos. Firth and John Brown, 
Lid.; Samuel Fox and Co., Litd.; J. J, Hab rshon 
and Sons, Ltd.; N. Hinzicy and Sons, Litd.; Hugzhes- 
Johnson Stampings, Lid.; Kayser, Ellison and Co., 
Lid.; Kiveton Park Stee! and Wireworks, Litd.: 
Kirkstall Forge Engincering. Lid.; Langicy A.loys 
Lid.; A. C. Leslie and Co., Ltd.; J. Penny and Son: 
H. and F. Precise Castings, Lid.; A. Robinson and 
Sons (Willenhall), Ltd.; Scott sh Stampings, Lid 
Smith-Clayton Forge, Ltd.; Steel, Peech and Tozer, 
Ltd.; A. W. Sutton and Co., Lid.; G. Turton, P-.atts 
and Co.. Lid.; Henry Wiggin and Co., Lid; T. C 
Wild, Lid.; H. W. Wyld and Co. 


Forgings and Castings 
Aduminium Corporation, Ltd.; Thomas Bolton and 

Sons, Ltd.; James Booth and Co., Lid.; The British 
A‘uminium Co., Lid. Mus 
Charles Ciifford, Ltd.; The Delta Metal Co., 
Danici Doncaster and Sons, Lid.; Engish Sice 
Forge and Engincering Co poration, Ltd.: Firth- 
Brown Steels, Lid.; The Fir:h-Derhon S:ampings 
Lid.; Firth-Vickers Stainless Steels, Lid.; High Duty 
A'loys., Ltd.; International Alloys, Ltd; E. and E 
Kaye, Ltd.; Light-Metal Forgings Lid.; Low Moor 
Alloy Steel Works, Ltd.;: McKechnie Bros.. Ltd 
Magnesium Elektron, Lid.; Omes, Ltd.; Park Gate 
Iron and Stee! Co.. Ltd.; Reynolds T.1. A'um nium 

; Reynolds Tube Co.. Lid: John Rigby 

Ltd.; W. Robertson, Lid.; Sheepbridgc 
Castings, Ltd.: Stainless Steel Wire Co.., 


Engineering Supplies, Ltd. 


Fabricated Parts 

Aircraft and Sheet Metal Engineers, Ltd.; Bat- 
and Heffo-d, Lid; J. R. Bramah and Co 
; R. Cadisch and Sons; Clifford Products, 
Lid; Wm. Deaking and Co., Ltd.; De'aney Gallay 
L'd.; Equator Wheels and Sections, Ltd.: C W 
Fletcher and Sons, Ltd.: Hughes, Lathbury, Lid 
Richard Klinger, Langley London. Ltd; 
Marfax, Mellowes and Co.. Ltd.: Meta‘astik 
Lid.; Henry Owen and Sons. Lid; W. H. Pau! 
Ltd.; A. Poo'e and Son. Ltd.: G. R. Smithson, 
Lrd.; D. H. Symonds and Co.; F. W. Tomkinson, 
Ltd.; Mark Tyzack and Sons. Lid.. James Walker 

and Co., Ltd.; Wilmot Breeden, Ltd 


Finished Parts 

Automotive Enginecring Co.. Ltd.; Automotive 
Products Co., L'd.; Avica Equipment, Ltd; Brit'sh 
Tyre and Rubber Co., Ltd; Bulwe!! Precision 
Eneincers: Burnley Aircraft Products. Ltd.; Dunlop 
Rubber Co., Lid.; Elliott Bros. (London). Ltd 
Fischer Bearings Co., Ltd.; Guest. Keen and Nettle- 
folds (Midlands). Ltd.: Hoffmann Manufacturing 
Co., Ltd Kontak Manufacturing 
Lodge Plugs, Ltd.;: Joseph Lucas (Gas Turbine 
Equipmem). Morlock Washer Co Lid; 
Neg-erti and Zambra, Ltd.: Pa'mer Tyres. 
The Plessey Co., Precision Rubbers. Ltd; 
Rotax, Ltd; E. Rudd and Co., Sm A‘rcraft 
Instruments, Ltd.: Teddin-ton Aivc Controls, 
Lid.; Viscose Developrent Co., 


Aviation Calendar 


Apr. 
am.—R.Aec.S. Birmingham and Wolver- 
hampton Branch film night, at the Engineering 
Centre, at 19.30 hrs. 

London. Ac.S. Aazricultural Aviation Group 
lecture, Pilot Training.” oy Capt. Richard 
Bradbury, in the Library, 4 Hamilton Place, W.1, 
at 19.00 hrs 

Apr. 25 

London.—-NATO AGARD Wind Tunnel and 
Model Testing Pane! mecting on “ Boundary Layer 
Research (Apr. 25-29) 

Apr. 27 

Ac S Christchurch 
A.G.M and lecture, Opcrational 
Surptrsonic Flight Testing.” We. Cdr. 
Beamont, at the King’s Arms Hotel, at 19.30 hrs 

Coventry.—R Ac S. Branch A.G.M. and film in 
the Herbert Art Gallery, at 19.30 brs. 

Ha‘field..-R AcS Hatfield Branch lecture, 
* Supersonic Transports,” by D. G. Brown, in the 
de Havilland Restaurant, at 18.15 hrs. 

Lytham.—R Ac.S. Preston Branch lecture, From 
Aviation to Astronautics,” by J. E. Allen, at the 
Queen's Hotel, at 19.45 hrs. 

Weybridge.—-R .Ac.S. Weybridge Branch A.G.M. 
at the Apprentice Training School, Vickers- 
Armstronas (Aircraft), Lid.. at 18.10 hrs. 


r. 28 
London.—-British Imerplanetary Society lecture, 
“ High Altitude Chambers and Pressure Suits,”’ by 
Dr W. Stl, in the Hoare Memorial Hall, 
“hurch House, S.W.1, at 19.00 hrs. 
Yeovil. Ac S. Yeovil Branch A.G.M., in Park 
School, Park Road, at 19.30 brs. 


May 4 
London.— British Institution of Radio Engincers 
Computer Group lecture, “ Computer Controtied 
Television Displays for Flat Simulators,”" by 
Naish, at the London School of Hygiene and 
Tropical Medicine, Keppel Strect, W.C.1, at 
18.30 hrs. 


Company Notices 


NEW COMPANIES 
Direct Air, Ltd. (653,085).—Private co. Reg. 
Mar. 18. Cap. £1,000 in £1 shs. Objects: To 
carry on the business of operators and charterers 
of, and dealers in. aeroplanes and aircraft of all 
kinds. Directors: Alfred W. Saxon, Cedar Lodge, 
Ridgeway. Radlett, Herts; George E. A. 
7 Hankins Lane, N.W.7. Sec.: G. E. A. 
Solrs.: J. B. Griffiths, W.1. Reg. off.: 
93 High Street, Barnet, Herts 

J. E. Chapple and Co., Lid. (653,110).—Private 
co. Reg. Mar. 18 Cap. £20,000 in £1. shs. 
Objects: To carry on the business of motor, aero- 
nautical, electrical and general engineers. Directors: 
Alfred J. Chapple and Evelyn M. Chappie. both of 
The Square. High Street, Odiham, Hants. Sec.: 
Harry S. Alexander. Reg. off: High Street, 

Odiham, Hants 
M.L. Engineering (Plymouth), Ltd. (653,221).— 
Private co. Reg. Mar. 2!. Cap. £1,000 in £1 shs. 
Objects: Tu design, manufacture, repair and deal 
in railway equipment. acrial conveyances, aircraft, 
armaments, motorcars. Subscribers (cach with one 
share): Doris Lock, Cliff End Cottage, Purley; 
Valerie C. A. Cooper, 20 Court Drive. Waddon. 
So'rs.: Walters and Hart, 18 Mansfie!d Street, W.1. 
Ford Bros. Shinfield, Ltd. (653.267).—Private co. 
Reg. Mar. 21. Cap. £9.000 in €1 shs. Objects: 
To carry on the business of general. motor, aircraft, 
marine, electrical. radio, agricultural. hydraulic, 
refrigeration. heating and sanitary envineers. Direc- 
tors: Maurice S. Ford, “ Brackens,” Farley Hill, 
Readinz: Gilbert Ford. Cloon Eavin.” Oatlands 
Road. Shinficld. Reading. Sec: G. Ford. Ree. 
off.: Shin‘ield Garage. School Green, Shinfield, 

Reading, Berks. 
Bristol Aircraft (N.P.). Ltd. (652.819).—Private 
co. Reg. Mar. 17. Cap. £100 in £1 shs. Objects: 
To carry on the business of manufacturers, 


inventors, designers, testers, repairers, warehousers 
of and dealers in aircraft of all types; ships. boats 
and amphibious vesse's and vehicics, motorcars, 
vehicles and machines generally. Subscribers (cach 
with one share): Richard J. Bearne and John D. 
Pugh, both of 42 Gracechurch Street, E.C.3. Solrs.: 
Stanley and Co., 42 Gracechurch Sireet, E.C.3. 


Personal Notices 
BIRTHS 

Croydon.—On Apr. 2, at R.A.F. Hospital, Ely, 
to Anne, wife of Fit. Lt. W. H. Croydon—a 
daughter. 

Ford.—On Apr. 6, at Dorking Genera! Hospital, 
to Pame'a ‘née Clayton). wife of Gp. Cap. W.R 
Ford, C.B.E.—a daughter 

Francis.—On Apr. 6. at R.A.F. Hop tal We berg, 
B.F.P.O. 40, to Jeananne. wife of Fit. Lt. J. R 
Francis—a son. 

Legget.—On Apr. 6, at Tidworth Military Hos- 
pital, to Sandra (née Cross), wife of Fit. Lt. E. H 
Legget—a daughter. 

Loke.—On Apr. 10, at P.M.R.A-F. Hospital 
Halton. to June Dale (née Catnach), wife of Fit. Lt 
A. J. B. Luke—a daughter. 

Phillips.—On Apr. 5, at R.A.F. Hospital, Nocton 
Ha!!, Lincoln. to Heather, wife of Sqn. Ldr. A 
Phillips—a dauchter. 

Rainbow.—On Mar. 30, at B M.H. Gibraltar, to 
Patricia (née Clayton), wife of Fit. Lt. Eric Rainbow 
—a son. 

Thompson.—On Apr. 4, at Halton P.M R.A.F 
Hosp tal. to Brenda, wife of F't. Lt. J. L. Thompson 
—a daug'‘ter. 

Wild.—On Mar. 29, at West Suffolk Hosn’tal, to 
Flora (née Gillespie). wife of Fit. Lt. J. Wild—a 
son. 
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“Flight” Photograph 


PIONEER IN AFRICA. These Twin Pioneers are part of No. 21 Squadron, R.A.F., now out in 
East Africa. Specifically designed for liaison work, they do a score of jobs that a larger or faster 
aircraft could not tackle. One day they will fly supplies te a famine-stricken village. Next day, 
the job will be flying troops to a 400-yard airstrip, or photographing the country for a new 
survey. Or reconnaissance, or dropping a doctor by parachute to an urgent case. 


Who says adventure has 
gone out flying? 


Battle of Britain veterans often talk about 
the old Spitfire days. Looking at today’s 
sleek jets you might think that sort of flying 
had vanished for ever. Not a bit of it! All 
over the world, there’s still plenty of what 
veterans call ‘real flying’. And this will 
always go on in the Royal Air Force. Take 
the job of carrying in supplies; or flying out 
hospital cases; or search and rescue. The 
truth is that in the R.A.F. you've got to be 
able to handle many types of aircraft. 
Standards today for R.A.F. aircrew are 
higher than ever they’ve been. But if you 
are good enough, you'll lead a life any man 
might envy. Why not find out more? 


New terms of service, higher pay 


The R.A.F. wants Pilots, Navigators and 
Air Electronics Officers. Under the new 
career pattern recently introduced, the 
R.A.F. offers better terms of service, 
higher rates of pay for all ranks, and im- 


proved pensions. For details of these, and 
of how to apply, write to Group Captain 
J. N. Ogle, A.F.c., a.F.M., Air Ministry 
(FR68), Adastral House, London, W.C.1. 
(Applicants must be between 174 and their 
26th birthday and have gained a G.C.E. 
with five O level passes (or equivalent). 


You'll get more out of life.. .flying 
with the Royal Air Force 


4 
| 


APRIL 22, 1960 


THE AEROPLANE 
and ASTRONAUTICS 


New Edition now ready 


DIRECTORY 


OF BRITISH AVIATION 


1960 


Special interest attaches to the new, 
1960 edition of “The Aeroplane” 
Directory of British Aviation, as it 
records not only the new groupings 
and alignments resulting from recent 
amalgamations within the Aircraft 
Industry, but also the many changes 
of appointments which followed the 
recent disbandment of the Ministry 
of Supply and the creation of a new 
Ministry of Aviation. 

Covering all phases of aeronautical 
activity in the United Kingdom and 
British Commonwealth this annual 
directory again includes compre- 
hensive sections on Service Aviation, 
Civil Ministries, the Aircraft Industry, 
Commercial Aviation, Aeronautical 
Organizations and Associations, both 
national and international, Societies 
and Flying Clubs, Aeronautical 
Training facilities and the Aero- 
nautical Press. 

The Biographical Section contains 
details of over 1,600 persons 
prominently engaged in_ British 
Aviation. 

Of more than usual value this year, 
“The Aeroplane” Directory of 
British Aviation, is an up-to-date and 
comprehensive source of reference to 
the rapidly changing pattern of 
British Aviation. 


* 576 PAGES 


* GUIDE CARDS 


* CORDED BOOKMARK 


Two of the many reviews of the last edition. 
* HEAVY LINSON BOARDS really good money’s worth... an 
indispensable tool of any trade which impinges 
on aviation.” —AERONAUTICS 


* 30s. NET (Postage Is. 9d.) 
Obtainable from Booksellers or direct from the Publishers 


“Tt is one of the books we have continually 
recommended in the past, and we will continue 
to do so.”".—WHITES AVIATION (NEW ZEALAND) 


EMP 


TEMPLE PRESS BOOKS °- Bowling Green Lane 


THE BOOK AND DIRECTORY DIVISION London, E.C.1 
RES OF TEMPLE PRESS LIMITED 
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TO SELL ne Rei 
A LIMITED «unm 
NUMBER OF ONVAIR aircraft 


Fully equipped and meeting 
high specifications, aircraft 
are available direct from 
airline service, or zero time 
specification. Any conversion to 
operators’ requirements could 
be undertaken before delivery. 


FIELD AIRCRAFT SERVICES LIMITED 72 WIGMORE STREET LONDON - W.1 


WELbeck 7799. Cob/es: ‘FIELDAIR’, LONDON. 


| = 
ane COURIrIes In anc 
details om request. 
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|NTEGRAT Hydraulics 


aircraft and missile systems .. . 


including PUMPS, MOTORS 
POWER PACKS 

CONTROL, CUT-OUT, RELIEF 
nae / and SEQUENCE VALVES 
HYDRAULIC FUSES 


INTEGRAL LIMITED, BIRMINGHAM ROAD, WOLVERHAMPTON, ENGLAND 


THE 


D.H.C.-2 BEAVER 
WALL CHART 


Of practicai value to maintenance staffs and technical 
instructors this wall chart of a cutaway drawing by 
J. H. Clark shows details of the construction and 
fittings of the D.H.C.-2 Beaver. Printed in black ink 
on heavy cartridge paper. 
Size 21}" x 36” 
Obtainable from the Publishers, price 2s. 2d. (Inc. postage) 
TEMPLE PRESS LIMITED, Bowling Green Lane, London, E.C.1 


.-FOR A DRIP-PAST A he made flying history... . 


The SMIRNOFF story 
ANNE ROBERTSON COUPAR 

REGD. TRADE MARK One of the most colourful characters the world 

of flying has ever known was the Russian pilot 

WORM DRIVE HOSE Ivan Smirnoff who logged more flying hours 


than any other pilot, and pioneered K.L.M. 
eo _ ¢ LI P routes to the Far East. His is a tremendous 
DRIVER The Finest Clip in the World story of daring and resource. 


COMPANION ACCESSORY TO | 1. ROBINSON & CO. (Gillingham) LTD. 
THE WORLD'S FINEST CLIP } LONDON CHAMBERS, GILLINGHAM, KENT TEL: 51182/3 


4 12 pp. photographs 25s. JARROLDS 
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PITOT/STATIC syYsTEmM TEST SET MK. 2 


(Cat. No. 1807) 


A portable self-contained test set to 
carry out in situ functional testing of direct 
and remote reading instruments of the 

Pitot/Static Systems and leak-testing of the 


complete system. 


For further details write to : 


BRYANS 
AEROQUIPMENT 
LIMITED 


Specialists in precision measurement 

of pressure, temperature and speed. 
Design and production facilities available 
for test equipment and multiple panel 
building, including electrical and 


electronic work. 


WILLOW LANE - MITCHAM JUNCTION - SURREY - ENGLAND 


TELEPHONE: MITCHAM 5134 (5 lines) 


Honours Graduates in engineering, physics or mathematics are required 
for modern air flow laboratories. This development work for steam 
turbines and gas turbines involves the use of a variable density cascade 
wind tunnel, subsonic and transonic cascade theory, experimental air 
turbines, etc. Young engineers who wish to enter this field are 
particularly welcome but the work also offers technical scope to men 
who have worked in this field in the aircraft industry or in university 


research laboratories. 


ENGLISH ELECTRIC - RUGBY 


Attractive salaries and excellent conditions of work can be offered to 
suitable men. The appointments are permanent and pensionable after a 
qualifying service period and housing assistance would be discussed with 
married men who have to transfer their home. 


PLEASE WRITE giving full details of qualifications and experience to 
DEPT. C.P.S., MARCONI HOUSE, 336/7 STRAND, WC2, quoting reference A 1195B. 


. 
INDICATOR METER ALTIMETERE 
é Bee 
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Many types of American light radio 
and navigational aids can be supplied 
from stock. 


Sole distributors or approved 
stockists for 


ARC 
DARE 
COLLINS 
NARCO 
NOVATEC 
RDF 


Come and discuss your problems 
with us at Kidlington. 


PIPER TRIPACER & CARIBBEAN 


VIGORS AVIATION LTD have pleasure in 

announcing that these aircraft are now 

cleared for Public Transport (Hire and 
Reward) Category. 


FULLY APPROVED BY A.R.B. 
ALL ENQUIRIES TO: 


VIGORS AVIATION 


KIDLINGTON AIRPORT - OXFORD 


Telephone : Cables : 
KIDLINGTON 3059 VIGORS, OXFORD 
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WHEN 
THERE CAN 
BE NO 
COMPROMISE ; 
WITH 


RELIABILITY... 


...When maximum performance under 
the most exacting conditions is vital, 
Amphenol Connectors play the part for which 

they have been designed with plet 
dependability. More than 25 years’ experience in this 
field plus rigid test requirements far beyond likely 
operating conditions help to ensure their sturdy reliability. 


For le, Amph | MinniE miniature 
multi-contact connectors are tested for altitude- 

i e resi by sub sion in salt-water, and 
altitude cycling to 80,000 feet, to 65,000 feet and 

then returned to room ambient pressure. 


Amphenol “ MinniE ” 


Amphenol “165 Series’”’ 


Connector Connector 

Quick disconnect, multi-contact, Designed especially for use with the 
miniature bayonet lock types. Avail- ARCS2 equipment installed in the 
able as Plugs, Cable and Panel Recep- Vickers-Armstrongs ‘“‘Scimitar’’, the 
tacles and Single Hole mounting English Electric “ Lightning " and ocher 
Receptacles in four constructions, five military aircraft. Variants of this 42- 
shell sizes and seventeen insert contact connector are available to meet 
arrangements. different requirements. Another new 

Amph | de are the 


Stub-E” Connectors, ful- 
filling environmencal resis- 
tance requirements in 


We can also supply miniature co-axial connectors, aircraft and guided missiles 
co-axial changeover switches (hand or relay oper- 

ated) and micro-potentiometers manufactured by Have YOU 

our Industrial Products Danbury-Knudsen and 

Borg Divisions. had your copy 


We will be my to quote for complete cable of this new 
i connectors inclu- Amphenol 


using A 
ding * potted” versions if desired. 


Publication ? 


IEC2 is a new publication, 
detailing and profusely 
illustrating a wide range of 
Ampenol connectors, with 
reference sheets for contact 
arrangements and insert 
speciheations. Write for 
your copy now. 


AMPHENOL (GREAT BRITAIN) LTD. 


Victoria Road - Burgess Hill - Sussex 


Telephone : Burgess Hill 85616 (3 Lines) 

Telegrams : Amphenol, Burgess Hil! 
AMPHENOL-BORG ELECTRONICS CORP., Chicago, U.S.A 
AMPHENOL CANADA LTD., Toronto 9, Ontario 
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“AEROPLANE: 


ASTRONAUTICS 
PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 
RATES—1/- per word (minimum 12 words 12/-) 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 
TERMS—Scrictly net and prepayable. Monthly 
accounts for settlement by the end of the month 
following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane and 
Astronautics,” Bowling Green Lane, London, 
E.C.1 


DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 
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AIRCRAFT FOR SALE 
R. K. L™ 


SAY 
BRITAIN’S BOSSES TAKE TO THE AIR 
HE “Daily Mail” says so too. We quote from 
their excellent article of Apr 12 A guie 
revolution is taking place in Britain's stately board 


rooms. The chair-borne executive is becoming airborne 
Spokesman for R. K. Dundas, Ltd ‘Br tain’s 


jing aircraft brokers—told me last night 
We particularly optim-stic abour the ears of 
executive aircraft in this country 


me i: trend has begun, and we anticipate that it 
will llow the rapid pattern of development set 
on the Continent and in America 
HE company—which has been selling new and 
used planes all over the world for 30 years 
believes that it is partly responsible for the present 
interest n the flying boardroom 
Lis mtroduced the first two Cessna 310 American 
ht aircraft into Britain. They were an immediate 


ve the firm has opened a branch office in New 
owk—and with the lifting of import restrictions 
on hight aire raft, a steedy stream are now entering 
the count 
ACTS ‘still speak louder than words, so come and 
let us prove our willing ability to be of service 
to you 
R K. DUNDAS, LTD Dundas House, 5% Saint 
e James's St.. London, S.W Phone, Hyde, 
3717. Cables, “ Dundas, Piccy, een 41-14 


OLLASONS pay full P.P.I course at club of 

your choice when you contract to buy a Jodel 
For details of this and of the Turbulent and rebuilt 
Tiger Moths. phone, Croydon 5151, or write Rollason 
Aircraft and Engines, Ltd., Croydon Airport. zzz- 


H‘’3s AND SUSSEX AVIATION, LTD., The 
Airport, Portsmouth, offer choice of two Rapide 
aircraft, large freight doors, with and without radio 
with or without C. of A., with or without nil hour 


LSO for disposal, choice of agricultural Tiger 

Moth aircraft, low hour engine, various e¢quip- 
ment 

WO Consul aircraft suitable for spares recovery 

and part run engines 

LL inquiries, Hants and Sussex Aviation, Ltd.. 

The Airport, Portsmouth, Hants 531-6 


IGER Moth, C. of A. 12 months or three years, 
engine hours low, dual controls, electric inter- 
com nay lights, repainted, nearest £450 sccures 
Box A311, care of THE AEROPLANE AND ASTRONAUTICS 
531-12 

‘OUR D.H. Dove Mk. 1B, full airline standard 
excellent condition, available immediately from 
£9,000 Channel Airways, Southend Airport, Essex 
Phone, Rochford 56460 531-20 


AIRCRAFT SALES AND FINANCING 


OUGLAS DC6-A_ passenger<argo convertible, 
$875.000 
OUGLAS DC-6B, two available, $650,000 cach 


OUGLAS DC-4, large selection available, passen- 

ger-cargo convertible 

OUGLAS DC-3 passenger-cargo convertible, wide 

doors, 500 hours $8.M.O.H., £15 per hour on 
lease 

OVE Several available in good condition, airline 

configuration, from £9,000 

OONEY Mk. 20 series. the finest value in 

new high-performance 4-seater aircraft, £6,850 
Delivered U.K. duty paid 

Pp Terms gladly arranged, and for full details 

contact 

RAVELAIR, LTD., 115 Oxford St., London, W.1! 

Phone, Gerrard 3382 $31-22 


Aircraft Wanted 


aluminium and stainiess steel 
urgently required Lowton Metals, Lid., Lowton 
St. Mary's, near Warrington. Leigh 1444-5 zzz-711 


D* HAVILLAND DOVE required Mark VI 
Please send fullest a ssible specifications for 
aircraft of this type, ox A273, care of THe 
AFROPLANE AND ASTRONAUTICS 531-15 


W.S.SHACKLETON LTD 
Europe’s Leading Aircraft Brokers 
SHACKLETON SALES WEEKEND 


Before getting involved in all the avail- 

able Spring festivities, you may wish 

to ring the following dates in your diary 
Friday oe .. 6th May 


Saturday 7th May 
Sunday .. May 
to view an interesting selection of new 
and used aircraft for sale, including 
many foreign types, at 
KIDLINGTON AIRPORT, OXFORD 


W. S. SHACKLETON LTD., 
175, Piccadilly, London, W.1 


Phone: Cable: 
HYDe Park 2448-9 Shackhud, London 


THE AEROPLANE 
and ASTRONAUTICS 


CLASSIFIED ADVERTISEMENTS 


The Aeroplane and Astronautics.” Commission 
1°) (minimum 2/-) on amount deposited. 

BOX NUMBERS—Private advertisers desiring 
to have replies sent care of “ The Aeroplane and 
Astronautics," may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 
Numbers should be carefully and legibly copied 
and replies sent to Box AOOO, care of “ The 
Aeroplane and Astronautics,” Bowling Green 
Lane, London, E.C.1 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.” 
Telex: 23839 

BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616. 
50 Hertford Street, Coventry Telephone: 
Coventry 27414. 1 Brazennose Street, Manchester. 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413. 


PIAGGIO 
EXECUTIVE 
AEROPLANES 


Ask your dealer, write or phone 
Aero-Enterprises (Boreham Wood) Ltd. 
17 Drayton Road, Boreham Wood, Herts 

ELStree 2688 


VIKING OPERATORS 


Main Wheels (No. 50 eet 


restriction) £275 
Brake Drums .. £24 
Tyres (Dunlop) ni 
Cabin Windows £8.10 


Wheel Bearings oe én £8.10 
ALL Material is NEW——CERTIFIED 
Ex Stock — Ex Stock 


STARAVIA 
BLACK BUSHE AIRPORT 
CAMBERLEY SURREY 
Phones: CAMBERLEY 1600 (Ext. 230/1/2) 


America’s Best-Selling Range of 
Light Aircraft! 


CESSNA 


The Ideal Machines for Business, 
Club or Pleasure Flying 
Sole Representatives in Great Britain are 
Airwork Services 
Airwork House, 35 Piccadilly, W.1. 
Telephone: REGent 8494 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


EPAIRCRAFT, LTD., The Common, Cranleigh, 
Surrey (Cranleigh 536), for instrument and auto- 
pilot overhauis zz-701 


HILLIPS AND WHITE, LTD. 


FFER from stock a comprehensive range of new 

spares and components for the following ines: 

. ETAH IX, X and XV, de Havilland Gipsy 
ajor and Queen serics 

NSTRI MENTS end instrument parts, navigational 

Se pment, electrical components and aircraft spares 
able from stoc 

61 “OL TEE NS G one NS, London, W.2. Phonc, 

Ambassador 865 64 Cables, “ Gyrair, 

London.” 222-720 


HE REGIONAL AIR TRADING CO., Croydon 
Airport, for Rapide spares of every description. 
Phone, Croydon 8521 zzz-714 


OLLASONS for Tiger Moth spares and for. ey 
ereine overhauls and spares. Croydon 51 738 


IRRUS Minor Il and props overhauled by Austers, 
offers Manchester Mercury 2502. Box A296. care 
of THE AEROPLANE AND ASTRONAUTICS 532-08966 


Hi Chipmunk parts. We have recently acquired 
D a quantity of parts from D.H. Canada. 
These parts are new with release notes, and can be 
sold at a very reasonable price Full information 
from Leavens Bros., 3220 Dufferin, Toronto, Cone. 


ITRFRAME spares for Dakotas, Harvards, Piper 
A Cub Fairchilds Argus Beechcraft, D-17s, 
Mosquito, Spitfire, Firefly Engine spares for Pratt 
& Whitney Armstrong Siddeley, ycoming, ctc., 
accessories and instruments for all types of aircraft, 
A J. WALTER, LTD., The Drive, Horley, 4 

e Phone, Horley 1420 and 4294. Cables, » Of 
Horley.” 31- 


Ast Hil. D Argus airframe complete Travelair, 
Yxford St., London, W.1. ne, 
Gerrard 3382 531-23 


HELICOPTERS 
ELICOPTE% SERVICES LTD., offer their 
aircraft for all charter services, 96 hae 
London, W.1! Gro 5495-46 


BUILDINGS 


TEEL-FRAMED buildings for sale, 8 ft. to 400 ft. 
clear width. as workshops. storage hangar build- 
ings, etc Please write details of requirements 
Bellman Hangars, Lid Hobart House, Grosvenor 
Place, London, S.W.1 531-7% 


CLOTHING 


R. A. F Officers’ uniforms for sale, new and 
« reconditioned. Fisher's, 86-88 Wellington 
St.. Woolwich Phone 1055 Kit also purchased on 


COMPUTOR AND SLIDE RULES 


AYS OF EALING Stockists of Aristo, Dalton, 
Jeppesen computers; draughismen’s instruments; 
aircraft tools Quotations, mail order by _ return. 
8-10 Bond St., Ealing, W.5. Eal 2813 531-8972 


CONSULTANTS 


R H. STOCKEN, F.R.AcS., Eagle House, 109 
Jermyn St., S.W.1 Whitehall 2777-9. zzz-743 


R SUTTON (CONSULTANTS). LTD... 7 
« Lansdown Place, Cheltenham. Phone 
5-8950 
AN L. McNICOL London School Air 
tion Pilot and navigator training with advisory 
Ovington Square. Knightsbridge, S.W.3 
en 


772-746 
HIRE AND CHARTER 
APIDES for hire or charter A. J, Whittemore 
(Aeradio), Lid., Biggin Hill Aerodrome, Kent. 


zzz-O731 

MACHINERY, TOOLS AND PLANT 
re sale 100-ton capacity multi-range horizontal 
ading compression esting machine for large 


specimens or structures, ex. Farnborough Structures 
Department for testing complete undercarriages, 5$0- 


ton and 30-ton Universal Tensile testing machines, 
low temperature test cabinets low pressure test 
abinets. H.F. ge ators, salt bath electric furnaces, 


P.T.F.E. rods and tubes Inquiries invited for any ex- 

Government surplus items L Solioman, Lid., 

Beaufort St.. Manchester, 3. Phone, Bia 4571. 
531-4857 
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THE AEROPLANE 
and ASTRONAUTICS 


For Your 

DC.4 ex K.L.M. 

* VIKING 

*% PRATT & WHITNEY 

* BRISTOL AERO ENGINE 


SPARES 


Contact 
Airline Air Spares Ltd. 


who hold the largest quantity 

of brand new and released 

spares in the country for these 
aircraft and engines. 


24 hour A.O.G. service in operation ; 

after office hours contact Mr. Edwards 

—Southend 47828, or Mr. Noble— 
Southend 43863. 


AIRLINE AIR SPARES LTD. 


Associated with 


T. D. Keegan Ltd. 


SOUTHEND AIRPORT 
SOUTHEND-ON-SEA, ESSEX 


Telephone : Telex 
-2-3 1943 


LAMINATED ALUMINIUM 
BRASS & STEEL 
FOR PRECISION AND TIME-SAVING 


ee SHEETS AND 
COMPONENTS 
PROMPT 
DELIVERIES 
AIRCRAFT-RADIO- 
ENGINEERING 


* 


Brochure and somples 
upon request 


B. ATTEWELL 
& SONS LTD 


IVER BUCKS 
£ IVER 1102/3/4 


HUNTING AIRCRAFT LIMITED 
REQUIRE 


SENIOR FLIGHT TEST 
TECHNICIAN 


Applicants must be experienced in 
performance reduction of jet aircraft, 
handling analysis and Flight Test 
Observing. 


Contributory Staff Pension and Life 
Assurance Scheme. 


Applications, giving full details of 
qualifications, experience, age and salary 
required, and quoting ref. H.A.L./119/7, 
should be addressed to: 


The Personnel Manager, 
HUNTING AIRCRAFT LIMITED, 
LUTON AIRPORT, BEDS. 


28 


NOTICES 
Al TRANSPORT ADVISORY (COUNCIL 


‘HE Air Transport Advisory Council give notice 
that they have received the undermentioned appli- 
cations to operate scheduled air services 


FROM EAST ANGLIA FLYING SERVICES, LTD., 
OF SOUTHEND AIRPORT. ESSEX. for the follow- 
ing Veticle Ferry Services with 170 
aircraft and later also with DC4/ATL 9 aircraft, for 
the carriage of vehicles, freight "Tat incidental pas- 
sengers, at a frequency in accordance with traffic 
b= a on each service, for 10 years from October 1, 
960 


APPLICATION NO. 3456 between Bristol and 
Dublin. 


APPLICATION NO. 3457 between Bristol and 
Cork. 


FROM B.K.S. AIR TRANSPORT, LTD., OF BERK 
HOUSE, BAKER STREET, LONDON, W.1:— 


APPLICATION NO. 3234/1 for permission to 
carry incidental passengers and supplementary 
freight, om the Vehicle Ferry Service which they 
are authorized to operate with Bristol 170 aircraft, 
for the carriage of vehicles and associated passengers 
only, (Speke) and Dublin (Collins- 
town), at iency in accordance with traffic 
demand, until Murch 31, 1967, 


These applications will be considered by the Council 
under the Terms of Reference issued to them by the 
Minister of Civil Aviation on July 30, 1952 Any 
representations or objections with regard to these 
applications must be made in wriling stating the 
reasons and must reach the Council within 14 days 
of the date of this advertisement, addressed to the 
Secretary, Air Transport Advisory Council, 3 Dean's 
Yard, London, S.W.1, from whom further details of 
the applications may be obtained. When an objection 
is made to an application by another air transport 
company on the grounds that they are applying to 
Operate the route or part of route in question, their 
application, if not already submitted to the Council 
should reach them within the period allowed for the 
making of representations or objections 
531-2 


OUTBOARD MOTORS 


W. S. SHACKLETON, LTD., have a range of 
« British Seagull outboard motors (the best out- 
board motor for the world) actually in stock at our 


London office 
LTD., 175 Piccadilly, 
« London, Phone, Hyde Park 2448-9 

533-8969 


PACKING AND SHIPPING 


R AND J. PARK, LTD., 143-9 Fenchurch St.. 
« E.C3 Phone, Mansion House 3089. Official 
packers and shippers to the aircraft industry 


PHOTOGRAPHY 
GROSLANE photography, 5,000 available, includ- 
ing 1914-18 warplanes, latest U.S.A. and British 
jets, by 8s. per dozen Lists and 
specimens free; also thousands of ships 
and vallwave. Real Ltd., Victoria House 
531-9 


Southport. 
RADIO AND RADAR 


PERRY ZERO reader, Type ZLI course selectors, 
control panels, flight computers and indicators. 
three complete installations in stoc A 
Whittemore (Aeradio), Lid, Biggin Hill Aerodrome. 
Kent zzz-0729 


TRI2D,. STR9Z, STR9OX and most other British 
and American VHF R/T equipment always in 
stock A.R.B.-approved design installations into any 
type of aircraft A. J. Whittemore (Aecradio), Ltd.. 


272-674 


Biggin Hill Aerodrome, Keut. zzz-0730 
complete. Offers required x care of 

THe AEROPLANE AND "ASTRONAU TICS. zzz-718 


SITUATIONS VACANT 


-F.R.AeS., A.R.B.Certs.. A.M.I.Mech-E., etc.. on 

pass, no fee” terms. Over 95% successes 

For details of exams and courses in all branches of 

aeronautical work, aero engines. mechanical engincer- 

ing, etc., write for 148-page handbook—free. B.1.E.T. 
(Dept 703), 29 Wright’s Lane, London, W.8. 

222-740 


C= PORATION. 


BELL HELICOPTER CORPORATION 

PLANS TO ADD SEVERAL TOP-CALIBRE 

ROTARY- WING ENGINEERING 
SPECIALISTS 


We require men who have extensive 
helicopter experience and are capable of 
contributing substantially to our VTOL 
effort. We have shown a steady growth 
since 1941 and are presently engaged in 
some long-range programmes which, with 
our continued research, ensure an excellent 
future. 


Employment would include relocation to 
the Fort Worth-Dallas area in Texas, where 
our modern pliant is located. If you feel 
that you qualify, please contact our British 
employment representative Mr. J. Shapiro. 


265 Finchley Rd., London, N.W.3. 
§31-10 


RGENTLY required licensed and_ unlicensed air- 
craft electricians, | with Viscount experi- 
ence. details of experience, 
to Chief Engineer, Tradair, Lid., Southend Airport. 
Essex. 532-8971 
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BULWELL PRECISION 
ENGINEERS LTD. 


Manufacturers of Precision 
Moulds for Rubber and 
Plastics. 


AIRCRAFT 
COMPONENTS 
MACHINISTS 


Specialists in machining 
P.T.F.E. 


A.I.D. and A.R.B. 
Approved. 


Thames Street, Bulwell, 
NOTTINGHAM 


Tel. 278269 


For fully approved 
a A.G.S. & A.N. hardware, 


403 Caledonian Rd., 


quick service, enormous 


range. Monthly Catalogue. 


London, N.7 

Tel.: North 5018-9 

Cables: Aircaly, verseas enquiries 
London, N.7 welcome. 


THE BRITISH AIRLINE 


PILOTS ASSOCIATION 
81, New Road, Harlington, Middx. Tel.HAYes 3442/3 


Membership open to all Commercial and 

Service Pilots. For full details as to 

Objects and particulars of Membership, 
please write to General Secretary. 


AIRWORK SERVICES TRAINING 
PERTH 


SCHOOL OF AVIATION 
SCHOOL OF ENGINEERING 


Ministry of Aviation 
Approved courses for Private and Com- 
mercial Licences and Instrument Rating. 

Aircraft Engineers Licence courses. 
Residential and Recreational facilities. 
Prospectus from 
Airwork Services Limited, 
Airwork House, 

35 Piccadilly, London, W.1, 
and Perth Aerodrome, Scotland. 
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AN-AIR ENGINEERING require experienced 
engineers licensed in Categories A. and/or C. on 
Dove, Daxota, B170, Ambassador and York aircraft 
Also engine fitters, airframe fitters, aircraft clec- 
tritians, radio —_ and licensed and unlicensed 
instrument engine 
PPLY Chief Engineer, Lasham Airfield, Nr. Roe 
Hants -8968 
ERRYFIBLD AIRPORT, Lydd, require the follow- 
ing staff immediately 
TRFRAME and/or engine fitters, radio mechanics. 
Apply by fetter to Administration Assistant, 
Aviation Services (Eng.), Ltd 1-8970 


NGINEER required for development work on gas 

turbine fuel systems and motor vehicle turbo- 
chargers Candidates with a degree and suitable 
previous experience would be preferred Inquiries 
should be addressed to the Personnel Manager, Simms 
Motor Units, Ltd., Oak Lane, East Finchley, London, 
N.2 531-1 


Vx ANCIES now occur for junior and intermediate 
draughtsmen with good engineering experience 


Portsmouth Aviation, Ltd., The Aisport 


App! to 
31-8 


Portsmouth 


ACANCIES exist in a South of England aircraft 

manufacturing company for senior and inter- 
mediate design draughtsmen, drawing office programme 
engineers and test house engineers Salaries offered 
will be according to qualifications and experience and 
will range from £850 to £1,250 for senior draughtsmen 
and programme engineers; £700 to £900 for inter- 
Mediate draughtmen and £700 to £1,000 for test 
engineers Please send full particulars of experience, 
etc., 10 Box AC16655, Samson Clark, 57-61 Mortimer 
St., London, W.1 $31-17 


XPANDING aircraft manufacturing company 
situated in a pleasant part of the South of 
England require senior and intermediate stressmen 
and one senior stressman for technical liaison and 


approval of concessions Also required is an assistant 
chief acrodynamicist and two senior acrodynamicists 
Salaries offered will be according to qualifications and 
experience and will range from £900 to £1,500 for the 
senior, intermediate and concessions stressmen; £1,300 
to £1,500 for the assistant chief acrodynamicist and 
£1,000 to £1,300 for the senior aerodynamicists. New 
houses to rent will be offered to successful applicants 


Please send ful! particulars of experience, etc., to 
Box AC16651, Samson Clark, 57-61 
London, W.1 -15 
APTAINS and first officers required for Hermes 
and Viking aircraft Write, stating experience 
state of licences and availability. to alcon Airways 
Ltd., Blackbushe, Cambericy, Surrey 531-19 
The Acro 


ANDLEY PAGE (READING), LTD.. 
drome. Woodley. Reading. have a vacancy in their 


design office for an clectrical illustrator, experienced 
in the preparation of aircraft wiring diagrams to 
A.T.A. 100 Standard for aircraft manuals Please 


particulars of experience to the — 
-18 


send full 

Officer 
IR traffic control assistant required, must hold 
M.1TC.A. Certificate of Competency, age 25-35 


ex-R.A.F. with approach control experi- 
ertifica Write, stating age, 

nce and now holding certificate is 

experience and salary required, to Personnel Officer 

Field Aircraft Services, Ltd Burton-on-the- we Nas. 


Loughborough, Leics 


OODM aus INDUSTRIES, of Wembley, leaders 
eld of vibration engineering. have a 


would suit 


in the 
vacancy in the design group for a senior clectro- 
mechanical engineer N in Mechanica or 
Electrical engineering is the minimum requirement 
and the salary is 


This is a position of responsibility 


commensurate. Phone, Wembicy 1200, ask for Mr J 
Moir, M.1.E.E., for an interview 531-11 

UNTER and Vampire pilots urgently required, 
H previous applicants please re-apply he 


rt. Exeter Phone, Exeter 
Exeter Airpo 


Manager, 
7433 


TUITION 


INK instruction to instrument rating standard 
D.4 available at 25s. per hour at Biggin Hill, 
Green Line 705 from Victoria or Bromicy South 


f - A Phone, Biggin Hill 22 
Maitland Air Charters, Lid hone 


XETER AIRPORT, LTD.. AND PLYMOUTH 
AIRPORT. LTD., offer the least expensive and 


most comprehensive flying training available today 
Contract rat ¢s from £2 17s. 6d. per hour; Auster 
Tiger, £ Chipmunk, £5 5s.;_ Messenger 
£4 18s. 6d.; Twin Conversion, £6 12s.: P.P.L, courses 
from £108 15s.; C.P.L. fre om £605; Instructor’s course 


from £72 10s. Special attention to individual require 
ments Full air traffic control radio aids. V on’ DF 
and 24-hr. met. service Grass or runways ocal 
accommodation from £3 airport. £5 15s. 6d 
Exeter Airport, Ltd Exeter 67 1433; Plymouth Ai pe 


Lid., Crownhill, Plymouth 727 


OF 


A COURSE OF LECTURES ON 
AERODYNAMICS 


ERONAUTICS 


PROBLEMS IN HYPERSONIC 
WILL BE GIVEN AT THE COLLEGE FROM 
MONDAY. MAY 2, TO FRIDAY, MAY 13, 1960 


The course is intended for acrodynamicists, physicists 
and research workers who require a working know 
ledge of hypersonic acrodynamics A knowledge of 
subsonic and supersonic acrodynamics and of mathe- 
matics up to degree level is desirable 
Fees for the course are: Tuition Fee, 30 gns 
Residence Charge (including full board), 10 gns 
Forms of enrolment and copies of the syllabus may 
be obtained from the Warden, The College of 
Aeronautics, Cranfield, Bletchiey, Bucks 
531-4 


VIGATION, 
tuition or a combination of these methods for 


LTD., provides full-time or postal 


M.0.A. pilot-navigator licences Classroom instruc- 
tion can be provided for A.R.B. General, certain 
specific types and performance schedule examinations 


Link Training Dept. at Monarch 1364. For details 
ly Avigation td.. 30 Central Chambers, Ealing 
roadway, London, W.5 Ealing 8949 
222-0719 
Gunary AND KENT FLYING CLUB, Biggin Hill 
(BN9) 2255 M.0.A.-approved course. Tiger and 
Hornet Moths Chipmonk and Prentice Contract 
rates. Route 705, one hour from Victoria. 531-0713 


Phone, 
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THE AEROPLANE 
and ASTRONAUTICS 


LANCASHIRE AIRCRAFT COMPANY 


This Company, engaged in the design and manufacture of light 
aircraft, invite applications for the following key positions : 


CHIEF STRESSMAN 


A Chief Stressman is required to take charge of all stress analysis 
Minimum qualifications are H.N.C. 


work. 


stressing experience. 


CHIEF AERODYNAMICIST 


A Chief Aerodynamicist is required to take charge of all aero- 
dynamic work, including flight test programming and reduction. 


Attractive salaries will be offered, 
depending upon qualifications and experience. 


SUITABLE APPLICANTS WILL BE INVITED FOR INTERVIEW AT THE 
COMPANY'S EXPENSE 


Apply in the first instance to: 


THE CHIEF DESIGNER 


LANCASHIRE AIRCRAFT COMPANY 
Samiesbury Airfield - 


Near BLACKBURN - 


and 4 years aircraft 


LIMITED 
Lancashire 


STEEL SHELVING 
6’ high, 34” wide, 12” deep. 


6 shelves as illustrated. 


£3 


-15. 
IMMEDIATE FREE DELIVERY 
Each Shelf will hold 


* 


* 
* 
* 


over 3 cwt. 


Shelves adjustable 


every 2 ins. 


Stove enamelled dark 


Green. 


Other sizes made 
order. 


SEND FOR LIST. 
ROCHDALE 
METAL 
PRODUCTS 
Devon St. Works 


Tel. Rochdale 40070/40078 


NGINEERS 
|44-PAGE BOC 


Full details of the easiest and quickest 
F.R.A A.R.B. 


. & Guilds, and hundreds of Home Stu 

— Courses in all branches of Aeronautical, 

Mechan ice! & Electrica] Eng., Draughts- 
R.A.F. Maths., etc., are given in 

val nab le book. Our Courses have been 

oved by Royal Aeronautical Society 

: and many B.LE.T. Students have obtained 
First Places in the A.F.R.Ae.8. E. 


We definitely Guarantee 


NO PASS—NO FEE 


A_ copy of this culightening Guide to 
well-paid posts Hr be sent on request— 
FREE! Write: BLE.T COLLEGE BOUSR, 

29-31, WRIGHT’ 8 LANE, LONDOS, W.8. 

‘ OLO 


Air Traffic Control Officers 


MINISTRY OF AVIATION 


Age 23 to 35. 


Good education and 


recent aircrew or air traffic control 


experience essential. 


Salaries : while 


training £775 to £1,130 according to 
age; when fully trained approxi- 
mately £950 at age 25; £1,160 at 


age 30 or over rising to £1,480. 


Promotion prospects. 


Write Civil Service Commission, 
Burlington Gardens, 
London, W.1 


for application form, quoting 5084/60. 


BRITISH 
WIRE THREAD INSERTS 


Precision 
made in Car- 
bon Stee! for 
Aluminium 
and Mag- 
nesium. Also 
in Stainless 
Steel and 
Bronze. 


Whitworth 
Unified. 


MANUFACTURING CO. (1938) LTD. 


COMBE DOWN, BATH, SOMERSET 
Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 
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T= qosees OF A Saomautics NDIVIDUAL coaching as proved under our methods ENHAM LINK TRAINING CENTRE, é! seven- 
is the key to success All professional WY, day week. Denham 216! and 3171. zzz-741 
ONE-YEAR POST-GRADUATE COURSE IN Navigator qualifications. Ministry-approved COM/IR/ 


CONTROL ENGINEERING, 4 BOOKS AND PUBLICATIONS 


Home-study (correspondence) excellen. 
1960-1961 alternative. Officially appointed Forces courses scheme. HE EXPLORATION OF SPACE (First Cheap 
London School Air Navigation, 33 Ovington Square. Edition), by Arthur C. Clarke. Provides answers 
PPLICATIONS are invited for the one-year er Knightsbridge, S.W.3. Ken 8221 722-745 the many questions the intelligent layman asks 
in Control Engineering which hegins about the science of “ astronautics.” v 7 

October 10, 1960. Prospective students must be “ot copies sold in ail editions. Illustrated, 

graduate status in an appropriate branch of science Ss. 6d. from booksellers, or 9s. Sd. by 

or engineering. or have atiended a preliminary one- the publishers, Temple Press Limited, Bowling Green 
year course at the College and, preferably, have had Lane, London, Cc. zzz 
experience as ROPLANE PICTORIAL REVIEW 


HE purpose of the course is to give instruction a Compiled by the staff of 
in the techniques employed in control ing AEROPLANE ae ASTRONAUTICS This is the 
as applied in a wide range of industries annual miscellany of illustrations to 
TUDENTS who complete the course satisfactorily THt AEROPLANE AND ASTRONAUTICS, and covers 
will be awarded the Diploma in Advanced ee of aviation for the year ended autumn, 


Engineering (D.A.E) 958 Over 250 ee, 128 pages, 10s. 6d. net 
URTHER information and forms of application from booksellers, or lis by post from the pub- 
may be obtained from The Warden, The Collese lishers, Tempe yan Limited. Bowling Green Lane 
S31- zzz 


of Aeronautics, Cranfield, Bietchley, Bucks 53 London, 
FOURTH HE AEROPLANE” PICTORIAL REVIEW 
- - e (No Compiled ‘by staff of THE 
: PLANE AND STRONAUTICS n this fourth annual 
ORLEY AVIATION, LTD. (Herts and Essex EDITION miscellany of the most interesting photographs 
Acro Club, 1958) Acrodrome, 5 have appeared in the cages of THE AFROPLANE there 
approved private pilot's licence course, are over 230 photographs grouped, for ease of refer- 
and Tiger aircraft; trial lesson, 35s ence, in 12 sections. New features are a Farnborough 
centre of London. Central Line Underground Display section and an index providing a ready 
to Bois, 250 to club, open reference to aircraft and missiles 
one, Staplefor 2 illustrated. 25 pages, i2s net from_bookscliers, 
= Reprinted from THe AEROPLANE, this new or by post 13s. 7d. from the publishers, Temple Press 
, = edition of Aeroplanes and A Limited, Bowling Green Lane Londoa, E.C.3 zzz 
T contains 24 cutaway drawings of a variety BOY “ Aircraft cad his Power G 
ONE-YEAR POST-GRADUATE COURSE IN of current British civil and military aircraft, has been written for intelligent boys between the ages 
FLIGHT CONTROL gas-turbine aero-engines and rocket moto ‘ 16. The author surveys modern militar 
and includes hapte b. 
imc chapters on combat aircraft 
1960-1961. ey aids and missiles. Other titles in ths series 
PPLICATIONS are invited for the one-year course Contents Bristol Type 175 Britannia re * Motorcars. Locomotives * and © 
in Flight Control which begins on October 10, ; ‘ Shipbuilding Illustrated, 112 pages, 
1960 Prospective students must be of graduate Acrliner : Vickers Viscount 701 Airliner from booksellers, or lls. Sd. by post from the pub 
status in an appropriate branch of science or engincer- Vickers-Armstrongs V.1000 : Bristol lishers. ‘are Press Limited, Bowling Green Lane, 
ing, or have attended a preliminary one-year course Ty 171 Mk. 4 Svcs hrs , London. E.C.1 222 
at the Coliege and, preferably, have had practical oe ve - # Sycamore Canadair RINCIPLES OF HELICOPTER ENGINEERING 
experience F-86E Sabre 2 Fairey Firefly T. Mk. 7 by Jacob Shapiro of 
HE purpose of the ourse is to give instruction 4 ss ¢ engineering principles governing the design and 
I in og ‘employed in the automatic Handley Page H.P.R.3 Herald : Hunting construction of helicopters provides a complete survey 
ontrol st all types of flying machine Percival J. Vv . . of present knowledge in the field Iilustrated, 448 
G2TUDENTS who compiete the course satisfactorily ot Pre ost : Scottish Aviation pages, 55s. net from booksellers, or 56s. 9d. by post 
will be awarded the Diploma in Advanced Twin Pioneer ; Short Seamew A.S. Mk. I Gree ee peices. Sompte Press Limited, Bowling 
Engineering (D.A.E.) green Lane ondon, E.C.1 
URTHER information and forms of application Short S.A.4 Sperrin Medium Bomber AMERA IN THE SKY.” by Charles Sims 
may be obtained from LP bg Ro a Westland Whirlwind Helicopter : Arm- with a preface by Air Chief Marshal Sir James 
of Acronautics, Cranfield, Bletchley ucks strong Siddeley Sapphire A.S.Sa.6 Turbojet mere, 30 years chief 
Photographer HE EROPLANE AND STRONAUTICS, 
Armstrong Siddeley Snarler Rocket Engine and one of Britain's best- known aerial photographers, 
2 ” . . stru- Arms s has watched the amazing growth of British aviation 
diving tor da per hour: fying £3 per Siddeley Viper Turbojet froma ting-side seat. In this book he recalls ‘with 
agoreved MA. of A. P PL course, residence de Havilland Super Sprite D.Spr.4 : Napier pen and camera, enlivened with anecdote, some of his 
6 weekly Eland N.EL.1 Or many memories of those eventful days Illustrated, 
Winehise Scheel of : apier Oryx N.Or.1 218 pages, 25s. net from booksellers, or 26s. 6d. by 


Thruxton Aerodrome (Andover Junction | hr :. Series 10 Orenda Turbojet : Bristol = from the publishers, Temple Press Limited, 
from Waterloo), Hants zzz-742 Olympus B.O1L.1 Turbojet : Napier Nomad “ 
Rolls-Royce Avon R.A.21 Turbojet 
Auster B.8 Agricola : Edgar Percival E.P.9 


— PERFECT 
Southend Municipal Flying School 124 in. x 9 in. Lapped card covers PRECISION 


ng Green Lane, London, E.C.1 zz 


Commercial and Private Pilot’s Licence. From Booksellers 5s. net or by post 
Instructors Rating. Night Flying every night. from the Publishers 5s. 7d. AIRCRAFT 
No entrance fee or subscription. i ie SPRING WASHERS 

Austers £4 5s., Chipmunks £5 5s., dual or solo. 
Contract rate £3 15s. TEMPLE PRESS LIMITED TO B.S. SPECIFICATION 2 SP.47 


Southend-on-Sea, Bowling G Lane, London, E.C. 
Municipal Airport, Essex reen EC CROSS MFG. CO. (1938) LTD 


Phone: Rochlord 56204 
COMBE DOWN, BATH. Tei.: Combe Down 2355/8 
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POWER CONTROLS 


The rudder of the Avro Vulcan B. Mk. 2 aircraft is 
operated by the dual powered flying control unit shown 
in the illustration. The individual units are se!f-contained 
and independent of each other. Automatic and instan- 
taneous change over from the main to the auxiliary unit 
takes place in the event of a main unit failure. 
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ROTAX TEST STAND 
FOR A.C. AND DC. 
GENERATORS 


The test stand shown gives precision 
test results on alternators up to IS kVA, 
or D.C. generators up to 9 kW, over a 
speed range of 2,500 to 10,000 r.p.m. 
It can be supplied as a combined unit, 
with full instrumentation for testing 
both alternators and generators. With 
pressure gauges and flow indicators 
fitted, it is suitable ‘ur testing pumps, 
compressors and other hydraulic units. 
@ Unit to be tested, conveniently sited 
for observation whilst running. 

e@ Test stand supplied complete with 
load banks and an air supply for cool- 
ing unit under test. 

@ Steel cabinet with hammered finish. 


Colour as required. 


BIG RANGE... 
COMPLETE SERVICE 


Rotax have developed a range of test 
stands for all types of generators and 
alternators and one should suit your 
needs. If you require a more specialised 
instrument Rotax engineers will be glad 
to advise you. Write or telephone for 


further information. 


INDUSTRIAL GROUP, ROTAX LIMITED 


WILLESDEN JUNCTION, LONDON, N.W.10 (ELGar 7777) 


LUCAS-ROTAX (AUST.) PTY., LTD. Melbourne and Sydney, Australia. 


LUCAS-ROTAX LTD. Toronto, Montreal and Vancouver, Canada. 
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